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(57) Abstract 

Urea derivatives of formula 
(1), wherein R 1 is a group of 
formula (I) (in which R 4 is 
aryl which may have suitable 
substituent(s), or heterocyclic 
group which may have suitable 
substituent(s), and Y is bond, 
lower alkylene, -S-, -O-, (a), 
-CH-, -CONH-, (b), (in which 
is lower alkyl), -NHSO2-. 
-SO2NH-, -SO2NHCO- or 
-CONHSO2-); or thiazolyl, 
imidazolyl, pyrazolyl, pyridyl, 
thienyl, furyl, isoxazolyl or chromanyl 



Rl-(CH 2 ) n -l|li-NH-I 
A 2 



(i) 



0 

II 

-c- 



(a) 



-N-CO- 



0>) 



u,™,.. .< ~. 7 . ,.. each of which may have suitable substituent(s); R J is lower alkyl. lower alkoxy(lower)alkyl. 

cycloalkyl, ar(lower)allcyl which may have suitable substituent(s), heterocyclic group or heterocyclic(lower)alkyl. R 3 is aryl which may 
have suitable substituent(s) or heterocyclic group which may have suitable substituent(s), and n is 0 or I, and a pharmaceutically acceptable 
salt thereof which are useful as a medicament in the treatment of hypercholesterolemia, hyperiipidemia and atherosclerosis. 
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DESCRIPTION 

UREA DERIVATIVES AND THEIR USEAS ACAT-INHIBITORS 

TECHNICAL FIELD 

This invention relates to new urea derivatives and 
pharmaceutical^ acceptable salts thereof which are useful 
as a medicament. 

BACKGROUND ART 

Some urea derivatives have been known as acyl-CoA : 
cholesterol acyltransf erase enzyme (hereinafter, ACAT) 
inhibitors, for example, in U.S. Patent Nos. 4,473,579 and 
4,623,662, EP Patent Application Publication Nos, 0354994, 
0399422 and 0512570 and PCT International Publication Nos' 
WO 91/13871, WO 93/24458 and WO 94/26738. 

DISCLOSURE OF INVENTION 

This invention relates to new urea derivatives and 
pharmaceutical^ acceptable salts thereof which have an 
inhibitory activity against ACAT and an advantage of good 
absorption into blood on oral administration, to processes 
for the preparation thereof, to a pharmaceutical 
composition comprising the same and to a method for the 
prevention and/or treatment of hypercholesterolemia, 
hyperlipidemia, atherosclerosis or diseases caused thereby. 

One object of this invention is to provide new and 
useful urea derivatives and pharmaceutical^ acceptable 
salts which possess an inhibitory activity against ACAT. 

Another object of this invention is to provide 
processes for preparation of said urea derivatives and 
salts thereof. 

A further object of this invention is to provide a 
pharmaceutical composition comprising, as an active 
ingredient, said urea derivatives and pharmaceutical^ 
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acceptable salt thereof. 

Still further object of this invention is to. provide a 
therapeutic method for the prevention and/or treatment of 
hypercholesterolemia, hyperlipidemia, atherosclerosis cr 
5 diseases caused thereby in human beings or animals, using 

said urea derivatives and pharmaceutical^ acceptable salts 
thereof. 

High levels of blood cholesterol and blood lipids are 
conditions which are involved in the onset of 

10 atherosclerosis . 

It is well known that inhibition of ACAT-catalyzed 
cholesterol esterif ication could lead to diminish 
intestinal absorption of cholesterol as well as a decrease 
in the intracellular accumulation of cholesterol esters in 

15 the intima of the arterial wall. Therefore, ACAT 

inhibitors are useful for the prevention and/or treatment 
of hypercholesterolemia, hyperlipidemia, atherosclerosis of 
diseases caused thereby such as cardiac insufficiency (e.g. 
angina pectoris, myocardial infarction, etc.), 

20 cerebrovascular disturbance (e.g. cerebral infarction, 

cerebral apoplexy, etc.), arterial aneurism, peripheral 
vascular disease, xanthomas, restenosis after percutaneous 
transluminal coronary angioplasty, or the like. 

25 The object urea derivatives of this invention are new 

and can be represented by the following general formula 
(I): 



R 1 -(CH 2 ) n -N-C-NH-R 3 
I o 



35 
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wherein 

R 1 is a group of the formula : 



(in which 

R 4 is aryl which may have suitable substituent (s) , 
or heterocyclic group which may have 
suitable substituent (s) , and 



r is bond, lower alkylene, -S-, -o-, -c-, = C H- 
-CONH-, -N-CO-, (in which R 7 is iow e r 

R 7 alkyl), 
-NHS0 2 -, -S0 2 NH-, -S0 2 NKCO- or -CONHSOo-); 

or 

thiazolyl, imidazolyl, pyrazolyl, pyridvl, thi e^ 
furyl, isoxazolyl or chromanyl, each of which may have 
suitable substituent (s) ; 
R 2 is lower alkyl, lower alkoxy(lower)alkyl, cycloalkyl, 
ar (lower) alkyl which may have suitable substituent (s) 
heterocyclic group or heterocyclic (lower) alkyl, 
R is aryl which may have suitable substituent (s) or 
heterocyclic group which may have suitable 
substituent (s) , and 
n is 0 or i. 

The object compound (I) of the present invention c=n 
be prepared by the following processes. 
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Process (1) 



A - 



R 1 -(CH 2 ) n -NH 
12 

(II) 

or a salt thereo- 



10 



15 



OON-R 3 ' 

(III) 

or a salt thereof 



ZU R 1 - (CH 2 ) n -N-ONH-R- 



25 



JO 



R- 



(I) 

or a salt thereof 



Process (2) 

R 1 -(CH 2 ) n -NH + H.N-R 3 



(II) (IV) 
or a salt thereof or a salt thereo: 



35 
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formation of 
ureido group 



10 



R 1 -(CH 2 ) n - N -C-ra-R3 



A2 



(I) 

or a salt thereof 



15 



20 *MCK 2 ) -N-C-NH-R 3 



R 

(la) 

or a salt thereof 



25 



30 



oxidation 



35 
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R 1 -(CH 2 ) n -N-C-NK-R^ 

I o 
R- 

(Ib) 

or a salt thereof 



wherein 

R 1 , R 2 , R 3 and n are each as defined above, 
R a is pyridyl having two lower alkylthio and lower alkyl, 
and 

15 R^ is pyridyl having two lower alkylsulf onyl and lower 
alkyl; pyridyl having two lower alkylsulf inyl and 
lower alkyl; or pyridyl having lower alkylsulf onyl, 
lower alkylsulf inyl and lower alkyl. 

20 The starting compound can be prepared by the foliowi: 

processes. 

Process (A) 

25 

0 




30 



(V) 
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7 - 



© 



CH-N ^ 



(VI) 




(VII) 

or a salt thereof 



20 



© 



25 



H 2 N-NH 9 

(VIII) 
or a salt thereof 



30 




35 



(IXa) 

or a salt thereof 
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grocess (B) 



10 



R 1 - CN 
(IX) 

or a salt thereo: 



reduction 



15 



R 1 - CHO 



20 



^recess id 



(X) 

or a salt thereof 



R5 - OH 



25 



(XI) 

or a salt thereof 



30 



X C~^" CH0 

(XII) 
or a sal" thereo: 



35 
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25 



.0 Prore.gs f pi 



(Xa) 

or a salt thereof 



R- ~ B(OH) 2 



15 



(XIII) 
or a salt thereof 



20 



(XII) 

or a salt thereof 



30 



(Xb) 

or a salt thereof 



35 
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Process (E) 



- 10 



R 1 - CHO 



10 



15 



(X) 

or a salt thereof 



i) R Z -NH ? 
(XIV) 

or a salt thereof 
ii) reduction 



20 

R 1 -CH 2 -NH 
(Ila) 

or a salt thereof 

25 



wherein R 1 , R 2 , and R 4 are each as defined above, 
R 5 is lower alkoxy, 



R 6 is lower alkyl, 

4 



30 R^ is aryl which may have suitable 



substituent (s) , and 
X is a leaving group. 



35 



Suitable pharmaceutical^ acceptable salts of the 
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object coniDound (D = ra 

are conventional non-toxic «ir e 
may include a salt w^h - k S anQ 

a sai L with a base or an acid addition s *, r 
such as a salt with -,„,■„ uon sa - c 

' Wlth Jn morgamc base, for exarnnlo 
alkali metal c a n- , example, an 

metal salt (e.g., sodium salt, potassium sal- 
etc.), an alkaline earth metal salt >. Q ^ 
-gnesium salt, etc.,, a „ ammonium saU : " a T^Tt^' 
organic base, for example , an organic ^ ^ 
r.eth.lam.ne salt, Pyridine salt , • £ — 

ethanolamxne salt, triethanoiamine salt, dl „ ' , . 

«lt, N,N-diben 2yl e thy ienediamine salt, ^ l0h '*^™' 
an x^ organic acid addit . on saifc ^ hvdr ;^ 

hydr 0b romide, sulfate, phosphate, etc.,; an org Z^' 

carboxvUc or sulfonic acid addition salt (e a orm 
acetate i-^-i^i ie -y-/ formate, 

c" a e ' : 1 ~ t «*' "I"'- ««r.t.. faM rate, 
cerate, meth.nesuifonate. benzenesulfonate 
toluenes.lfonate, etc.); a salt with a basic o- , cli<c 

in the above and subsequent descriptions of the 
P * nt specification. suitable exa.pies and m„trat, 0 - 

provided. "°"" SI - Uale " "herwise 

-o 20 caroon atoms, unless otherwise prov.d.d 

-e-« ..(tarLik,!.,.^,,^, 
h «,rocvcuc,lower,al ky; .. „ ay iBelud . £ 
=ne „avi„ g , to 6 carbon a to„,s,. such as „et hy i ethw 
P~p yl . i sopt op yl . butyl . isobut y i. se=-but yl / r yi 
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pentyl, tert-pentyl, hexyi, and the like, and in which more 
preferable example may be O-C* alkyl. 

Suitable "lower alkylene" may include straight cr 
branched one such as methylene, ethylene, trimethyiene, 
5 tetramethylene, per.tamethylene, hexamethyiene, 

methylmethylene, ethylethylene, propylene, and the like, in 
which more preferable example may be C 1 -C 4 alkylene ana the 
most preferable one may be methylene. 

Suitable "lower alkoxy" and "lower alkoxy moiety" in 
10 the term "lower alkoxy { lower ) alkyl" may include methoxy, 

ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, t-butoxy, 
pentyloxy, t-pentyloxy, hexyloxy and the like. 

Suitable "cycioalkyl" nay include cyclo (C 5 -C 7 ) alkyl 
(e.g., cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, 
15 etc.) and the like. 

Suitable "aryl" and "aryl moiety" in the term 
"ar (lower) alkyl" may include phenyl, naphthyl and the like. 

Suitable "halogen" may include fluorine, bromine, 
chlorine and iodine. 
2C Suitable "leaving group" may include acid residue, and 

the like. 

Suitable "acid residue" may include halogen as 
exemplified above, and the like. 

Suitable "heterocylic group" and "heterocyclic moiety" 
25 in the term "heterocyclic ( lower ) alkyl " may include 

unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyciic group containing 1 to 4 nitrogen 
atom(s), for example, pyrrolyl, pyrrolinyl, imidazoiyl, 
pyrazolyi, pyridyl, dihydropyridyl, pyrimidinyi, pyrazinyi, 
30 oyridazinyl, triazoiyl (e.g., 1H-1, 2, 4-triazolyi, 4K-I,2,4- 

triazolyl, 1H-1, 2, 3-triazolyl, 2H-1, 2, 3-triazolyl, etc.), 
tetrazolyl (e.g., IH-tetrazolyl, 2K-tetrazolyl, etc.), 
etc. ; 

saturated 3 to 8-membered (more preferably 5 or 6- 
35 membered) heteromonocyciic group containing 1 to 4 nitrogen 
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atom(s), for example, pyrrolidinyi, imidazclidiry! 
piperidyl, piperazinyl, etc.; 

unsaturated condensed heterocyclic group contain^ 1 

rd on r 9611 at ° m(S) ' 6XamPle ' - d0l - V - i-oindolyl, 

indolinyl, mdoiizinyl, benzimidazolvl, qu , nolyl * ' 

isoquinolyl, indazolyl, benzotriazolyl e'c • ' 

unsaturated 3 to 8-membered (more preferably 5 or 6- 
-mbered, heteromonocyclic group containing 1 to \ oxygen 
atom(s, and ! to 3 nitrogen atom, S) , for example , ~™ 
xsoxazolyl, oxadiazolyl (e.g., 1, 2, 4-oxadiazolyl, , 34 
oxadiazolyl. 1,2, 5-oxadiazolyl, etc.,, etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
membered, heteromonocyclic group containing : ' to , oxyge „ 
atom(s, and 1 to 3 nitrogen atom, s) , fcr exam ^ ^ 
morpholinyl, sydnonyl, etc.; 

unsaturated condensed heterocyclic group contain-g 1 
to 2 oxygen atom(s, and 1 to 3 nitrogen atom(s), £or 
example, benzoxazolyl, benzoxadiazolvl, etc • 

unsaturated 3 to 8-membered (more preferably s 0 . e _ 
»embered> heteromonocyclic group containing : to 
a : om(s, and 1 to 3 nitrogen atcm (S ), for examole " * 
tmazolyl, isothiazolyl, thiadiazoiyl (eg 
thiadiazolyl, 1,2,4-thiadiazolyl, 1. 3, 4-thiadW y1 
1,-,5-thiadiazolyl, etc.), dihydrothiazinyl, etc • 

saturated 3 to 8-membered (more preferably 5 'or 6- 
aembered) heteromonocyclic group containing , to > 
atom(s, and 1 to 3 nitrogen atom(s), for examole " 
thiazolidinyl, etc.; 

unsaturated 3 to 8-membered (more preferably 5 o^ 6 . 
membered) heteromonocyclic group containing l to , su * 
atom(s), for example, thienyl, dihydrodithiiny^, " 
dinydrodithionyl, etc.; 

unsaturated condensed heterocyclic grouo con: „ , 

to 2 sulfur atom( S ) and 1 to 3 nitrogen atom,*;, fo ""~"" 
example, benzothiazolyl, benzothiadiazolyl, etc.; 
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unsaturated 3 to 8 -member ed (more preferably 5 or 6- 
membered) heteromonocyclic group containing an oxygen atom, 
for example, furyl, etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
5 membered) heteromonocyclic group containing an oxygen atom, 

for example, 4H-2, 3, 5, 6-tetrahydropyranyl, etc.; 

unsaturated condensed heterocyclic group containing 1 
to 3 oxygen atom(s), for example, chromanyl, isochromanyl, 
methylenedioxyphenyl , etc . ; 
10 unsaturated 3 to 8-membered (more preferably 5 or 6- 

membered) heteromonocyclic group containing an oxygen atom 
and 1 to 2 sulfur atom(s), for example, dihydrooxathiinyl, 
etc. ; 

unsaturated condensed heterocyclic group containing 1 

15 to 2 sulfur atom(s), for example, benzothienyl, 

benzodithiinyl, etc.; 

unsaturated condensed heterocyclic group containing an 
oxygen atom and 1 to 2 sulfur atom (s) , for example, 
benzoxathiinyl, etc.; and the like. 

20 Suitable "protected amino" may include acylamino or an 

amino group substituted by a conventional protecting group 
such as mono (or di or tri i aryl (lower ) alkyl , for example, 
mono (or di or tri ) phenyl ( lower ) alkyl (e.g., benzyl, trityi, 
etc.) or the like. 

2 5 Suitable "hydroxy protective group" in the term 

"protected hydroxy" may include acyl, mono (or di or 
tri) phenyl (lower ) alkyl which may have one or more suitable 
substituent (s) (e.g., benzyl, 4-methoxybenzyl, trityi, 
etc.), trisubstituted silyl [e.g., tri (lower) alkylsilyl 

30 (e.g., trimethylsilyl, t-butyldimethylsilyl , etc.), etc.], 

substituted (lower) alkyl (e.g., methoxymethyl, 
ethoxymethyl, etc.), tetrahydropyranyl and the like. 

Suitable "acyl" and "acyl moiety" in the term 
35 "acylamino" may include 
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Carbamoyl; Thiocarbamovl; 

Aliphatic ac y l such as ' lower oc fclgher . 

n acety! , propanoyli ^ 2 - Mthy , pt J ano 9 ;; 

Pentanoy., 2. Z-o^ethyipropanoy!, hept L"T' 

oct^, ranoyl , decanoyl , undccanoyi ; dode ~. 

hept d ecanoyl , octadeca „ oyl , nonadecanoyii 



lower or fcigher „etho*ycarb=.,yi, 
etho r o0 „ yl _ t . butoxycarbonyi _ t . psntyloxycarbo ^ ' 

heptyloxycarbonyl, etc.); *">"yx, 

lower or higher alkylaulionyl .e.g., methylsulfonyl 
ethylsulfonyl, etc.); y ' 

lower « higher .l to!!ys>llfonyl (e . c „ „ ethoxysal ' 
-thoxysulronyl, ere.,; eyclo (1 ower, 

cyelopentyicarhonyi, = y clohex yl carbc„ yi . , tc .,f or £' 

Aromatic acyl such as 
aroyl (e.g., benzoyl, toluoyl, naohthoyl, etc )• 
ar (lower) alkanoyl [e.g., phenyl (lower, alkanoyi ',e g 
Phenyiacetyl, phenylpropanoyl, phenvlbutanoyl 
Phenylisobutanoyl, phe.nylpentanoyi , phenvlhexanoy' etc • 
n.phthyl,lower,alkanoyl (e . g ., naphthyla ; ^ etC "" 

naphthylpropanoyl, naphthylbutanovl, etc ) etc 1 • 
ar (lower, alkenoyl [e.g., phenyl (lower, alkenov* le'q 
Phenylpropenoyl, phenylbutenoyl, phenyln.ethacr'vioyi " 
Phenylpentenoyl, phenylhexenovi , etc.), " 
naphthyl (lower, alkenoyl (e.g., naphthvlorooe-oyl 
naphthylbutenoyl, etc.), etc ] • 

•rUowerUU 0 *y c , tbonyl (e.g^ ' ph . nyl (lo „ er , alko!<y 

(e.g., benzyloxycarbonyl, etc.), etc.]; 
aryloxycarbonyl (e.g., phenoxycarbonyi,' 
naphthyioxycarbonyl, etc.); 

aryloxy( lower) alkanoyl (e.g., phenoxyacetvl, 
phenoxypropionyl, etc.); 
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aryl glyoxyloyl {e.g., phenylgiyoxyloyl , naphthylgl yoxyloyl , 
etc. ) ; 

arylsulfonyl (e.g., phenylsulf onyi, p-tolylsuifonyi, etc.}; 
or the like. 

5 

Suitable "substituent " in the terms "aryl which may 
have suitable substituent (s ) " and "ar (lower ) alkyl which may 
have suitable substituent (s) " may include lower alkyl as 
exemplified above, lower alkoxy as exemplified above, lower 

10 alkenyl, lower alkynyl, mono(or di or tri) halo (lower ) alkyl 

wherein halogen moiety and lower alkyl moiety are each as 
exemplified above, cyclo (lower) alkyl, cyclo ( lower) alkenyl, 
halogen as exemplified above, carbcxy, protected carboxy, 
hydroxy, protected hydroxy, aryl as exemplified above, 

15 ar (lower) alkyl wherein aryl moiety and lower alkyl moiety 

are each as exemplified above, carboxy ( lower) alkyl wherein 
lower alkyl moiety as exemplified above, protected 
carboxy (lower ) alkyl, nitro, amino, protected amino, 
di (lower) alkylamino wherein lower alkyl moiety is as 

20 exemplified above, amino ( lower ) alkyl wherein lower alkyl 

moiety is as exemplified above, protected 

amino (lower ) alkyl, hydroxy (lower ) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 

hydroxy (lower) alkyl, cyano, sulfc, sulfamoyl, carbamoyioxy, 
25 mercapto, lower alkylthio wherein lower alkyl moiety is as 

exemplified above, imino, protected amino as exemplified 
above, heterocyclic group which may have mono(cr di or 
tri) ar( lower) alkyl wherein heterocyclic group, aryl moiety 
and lower alkyl moiety are each as exemplified above, and 
30 the like. 

Suitable "substituent" in the term "heterocyclic group 
which may have suitable substituent ( s ) " may include lower 
alkyi as exemplified above, lower alkoxy as exemplified 
above, lower alkenyl, lower alkynyl, mono (or di or 
"35 tri) halo (lower) alkyl wherein halogen moiety and lower alkyl 
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moiety are each as exemplified above, cyclo (lower) aikyl, 
cyclo (lower) alkenyi, halogen as exemplified above, carboxy, 
protected carboxy, hydroxy, protected hydroxy, as 
exemplified above, aryi as exemplified above, mono (or di or 
tri)ar (lower) alkyl wherein aryl moiety and lower aikvl 
moiety are each as exemplified above, carboxy (lower) alkyl 
wherein lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di (lower) aikylamino wherein lower alkyl moiety is as 
exemplified above, amine (lower) alkyi wherein lower alkyl 
moiety is as exemplified above, protected amino (lower J - 
alkyl, hydroxy (lower) alkyi wherein lower alkyl moiety is as 
exemplified above, protected hydroxy (lower) alkyi, cvanc, 
sulfo, sulfamoyl, carbamoyloxy, mercapto, lower alkyithio 
wherein lower alkyl moiety is as exemplified above, lower 
aikylsulfinyi wherein lower aikyl moiety is as exemplified 
above, acyl as exemplified above, oxo, iminc, and the like. 

Suitable "substituent" in the term "thiazolyl, 
inidazoiyl, pyrazolyl, pyridyi, thienyl, fury! or 
isoxazolyl, each of which may have suitable substituent (s) " 
may include lower alkyl as exemplified above, lower aikoxy 
as exemplified above, lower alkenyi, lower aikynyl, mono (or 
di or tri)halo (lower) alkyl wherein halogen moiety and lower 
alkyl moiety are each as exemplified above, 
cyclo (lower) alkyi, cyclo (lower) alkenyi, halogen as 
exemplified above, carboxy, protected carboxy, hydroxy, 
protected hydroxy, aryl as exemplified above, haloaryl 
wherein halogen moiety and aryl moiety are each as 
exemplified above, arylthio wherein aryl moiety is as 
exemplified above, heterocyclic group as exemplified above, 
ar (lower) alkyl wherein aryi moiety and lower aikyl moiety 
are each as exemplified above, carboxy (lower! alkyl whereir. 
lower alkyl moiety as exemplified above, protected 
carboxy (lower) aikyl, nitro, amino, protected amino, 
di (lower) aikylamino wherein lower alkyl moiety is as 
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exemplified above, amino (lower) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 
amino (lower) alkyl, hydroxy (lower) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 

hydroxy (lower) alkyl, cyano, sulfo, suifamoyl, carbamoyloxy, 
mercapto, lower ' alkyl thio wherein lower alkyl moietv is as 
exemplified above, imino, and the like. 

The processes for preparing the object and starting 
compounds cf the present invention are explained in detail 
in the following. 



Process (1) 

The compound (I) or a salt thereof can be prepared by 
15 reacting the compound (II) or a salt thereof with the 
compound (III) or a salt thereof. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanol, etc.), benzene, 
N,N-dimethylformamide, tetrahydrofuran, toluene, methylene 
20 chloride, ethylene dichloride, chloroform, dioxane, diethyl 
ether or any other solvents which do not adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to warming. 
25 When the starting compound is in liquid, it can be 

used also as a solvent. 

Process (2) 

The compound (I) or a salt thereof can be prepared bv 
30 subjecting the compound (II) or a salt thereof and the 

compound (IV) or a salt thereof to formation reaction of 
ureido group. 

This reaction is carried out in the presence of 
reagent which introduces carbonyi group such as phosgene 
35 [e.g. , triphosgene, etc.], haloformate compound [e.g. 
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ethyl chloroformate, trichloromethyi chloroformate, phenyl 
chloroformate, etc.], N, N' -carbonyldi imidazole, rneta^ 
carbonyl compounds [a.g. cobalt carbony v manganese " 
carbonyl, etc.,, a combination of carbon monoxide and 
catalysts such as palladium chloride, etc., or the like 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanol, etc.), benzene 
N N-dimethylformamide, tetrahydrofuran, toluene, methylene' 
chloride, ethylene dichloride, chloroform, dioxane, diethyl 
etner or any other solvents which do not adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating 

The reaction is usually carried out in the presence 0 * 
an organic base such as tri (lower, alkylamine (e g 
tramethylamine, triethylamine, diisopropylethvlamine, 
etc. ) , or the like. 

The compound (lb, or a salt thereof can be preoared by 
subjecting the compound (la, or a salt thereof to ox<dat<o- 
reaction. * 11 

Oxidation is carried out in a conventional manner 
which is capable or oxidizing a sulfur atom to an oxidized 
sulfur atom, and suitable oxidizing reagent mav be oxvge^. 
ac ld such as periodate (e.g. sodium periodate, ootass^um" 
periodate, etc.), peroxy acid such as perbenzoic add 

(e.g., perbenzoic acid, . m-chloroperber.zoic acid, etc.! an d 

the like. ■ , . 

The reaction is usually carried out in a conventional 
solvent such as water, alcohol, (e.g., methanol, ethanol"," 
isopropyl alcohol, etc.,, tetrahydrofuran, dioxane 
dichloromethane, ethylene dichloride, chloroform, N N- ' 
dimethylformamide, N, N-dimethylacetamide, or anv'other 
organic solvent which does not adversely affect" the 
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reaction. 

Among these solvents, hydrophilic solvents may be used 
in a mixture with water. 

The reaction temperature is net critical and the 
reaction is usually carried out under cooling to heating. 

Process f A) - (4) 

The compound (VII) or a salt thereof can be prepared 
by reacting the compound (V) with the compound (VI) . . 

The reaction can be carried out in the manner 
disclosed in Preparation 2 or similar manners thereto. 

Process (A)- Q 

The compound (IXa) or a salt thereof can be prepared 
by reacting the compound (VII) or a salt thereof with the 
compound (VIII) or a salt thereof. 

The reaction can be carried out in the manner 
disclosed in Preparation 20 cr similar manners thereto. 

Process (B) 

The compound (X) or a salt thereof can be prepared by 
subjecting the compound (IX) cr a salt thereof to reduction 
reaction. 

Reduction is carried out in a conventional manner, 
including chemical reduction and catalytic reduction. 

Suitable reducing reagents to be used in chemical 
reduction and hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cyanoborohydride, diisobutylaluminum hydride, etc.), 
a metal (e.g., tin, zinc, iron, etc.) or metallic compound 
(e.g., chromium chloride, chromium acetate, etc.), and the 
like. 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalysts (e.g., 
platinum plate, spongy platinum, platinum black, colloidal 
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Platinum, platinum oxide, platinum wire, etc ) n ^ i •■ 
ca^alvs^ i* ~ ezc -l, paxlaaium 

,ff LS (6 - 5 -' s P°^y palladium, palladium blacV, 
Pa adium oxide, palladium on carbon, colloidal oaUad<u a 

suifate ' paiiadium ° n — ™ r ; ;, 

etc., nacicel cataxysts (e.g., reduced nickel, nickel 
oxxde, Raney nxckei, etc.), cobalt catal V s*s (e a 

:t> — — - catai y :;r jr, : r 

iron, Raney xron, oilman iron, etc.,, and the like 

The reduction is usually carried out <r the 
conventional solvent such as water, alcoho^ (e a 
-thanol, ethanol, propanol, etc.,, tetrahydrcf uran, 

"N- U ;L e ;th v r i0 r methane ' di ° Xane ' N ' N -^ethyl f ormamide, 
N N dxmethylacetamxde or any other solvents which do „ 0 . 

adversely affect the reaction, or a mixture thereof 

The reduction is usually carried out in the presence 

an organic acid or an inorganic acid (e.g., fo Lc a d, 

acet-c acid, propionic acid, trifluoroacetic acid 

~tc eS K f ° niC aCid ' hydrOChl ° riC ~o» ic 

Additionally, in case that the above-mentioned acids 
- be used xn chemical reduction are in iiouid, they c=- 
also be used as a solvent. 

PrPCP*.; ff| 

The compound (Xa, or a salt thereof can be orepared bv 
reacting the compound (XI, or a salt thereof w^ he °* 
compound (XII) or a salt thereof. """" 

The reaction can be carried out in the manner 
disclosed in Preparation 48 or similar manners thereto. 

reacts tT^ ^ °* * there ° f be bv 

reactxng the compound (XIII, or a salt thereof with *he " 

compound (XII) or a salt thereof. 

The reaction can be carried out in the manner 
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disclosed in Preparation 38 or similar manners thereto. 
Process (E) 

The compound (Ila) or a salt thereof can be prepared 
5 by reacting the compound (X) or a salt thereof with the 

compound (XIV) or a salt thereof and then by subjecting the 
resultant compound to reduction reaction. 

Reduction is carried out in a conventional manner, 
including chemical reduction and catalytic reduction. 
10 Suitable reducing reagent to be used in chemical 

reduction are hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cyanoborohydride, etc.) or a combination of a metal 
(e.g., tin, zinc, iron, etc.) or metallic compound (e.g., 
15 chromium chloride, chromium acetate, etc.) and an organic 

acid or an inorganic acid (e.g., formic acid, acetic acid, 
propionic acid, trif luoroacetic acid, 

p-toluenesulfonic acid, hydrochloric acid, hydrobromic 
acid, etc. ) . 

20 Suitable catalysts to be used in catalytic reduction 

are conventional ones such as platinum catalysts (e.g., 
platinum plate, spongy platinum, platinum black, colloidal 
platinum, platinum oxide, platinum wire, etc.), palladium 
catalysts (e.g., spongy palladium, palladium black, 

25 . palladium oxide, palladium on carbon, colloidal palladium, 
palladium on barium sulfate, palladium on barium carbonate, 
etc.), nickel catalysts (e.g., reduced nickel, nickel 
oxide, Raney nickel, etc.), cobalt catalysts (e.g., reduced 
cobalt, Raney cobalt, etc.), iron catalysts (e.g., reduced 

30 iron, Raney iron, Ullman iron, etc.), and the like. 

The reduction is usually carried out in a conventional 
solvent such as water, alcohol (e.g., methanol, ethanoi, 
propanol, etc.), tetrahydrof uran, toluene, dioxane, 
N, N-dimethylf ormamide, N, N-dimethylacetamide or any other 

35 solvents which do not adversely affect the reaction, cr a 
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mixture thereof. 

Additionally, in case that thfi 
to be used in chemical reduction are in li quid th 
also be used as a solvent. ' ^ CM 

Suitable salts of the object and 
Processes m /n . starting compounds i 

processes (l)-(3) and (A) -(E) can be referred to fho 
as exemplified for .he compound (I, . 

The compounds obtained by the above processes can b. 
elated and purified by a conventional method ^h as 
PUlv eri2 ation, retaliation, column chromatography 
reprecxpitation, or the like. ?«pny, 

It is to be noted that the comoound (T,. an d thp 

«m~»* » ay include one „ more stereo J;: e ; ch °-« 

°P tl c,l iso.er.s, and 9eometrical iso . er(s) J SUCh 
! S1 7 e " iC C " b0 " doubXe bones,. and a , a „, 

it i :r;: s and * ixture th *-° f •« — - « 

scope of this invention. 

as JILT" e * 0dlMn " ° f ° b3e « <™ «> •« 
R 1 is a group of the formula : 



R 4 



(in which 

is phenyl which may have 1 to 3 suitable 
substituent(s) (more preferably substituent 
selected from the group consisting of hai oge ~ 
lower alkyl, di (lower , alkylamino, protected a^ro 
(more preferably acylamino; 

most preferably lower aikylsulfonylamino, , cya-^o 
heterocyclic group (more preferably tetrazoly!}' ' 
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which may have mono (or di or tri) ar (lower) aikyl 
(more preferably mono (or di or 
tri) phenyl (lower) aikyl; most preferably 
triphenyl (lower) aikyl) , hydroxy, protected 
hydroxy (more preferably lower 
alkoxy (lower) alkoxy) and mono (or di or 
tri) halo (lower) aikyl (more preferably 
trihalo (lower) alkyi) ) , [more preferably phenyl, 
halophenyl, lower aikylphenyl, 
di (lower) alkylaminophenyl,. lower 
alkylsulfonylaminophenyl, cyanophenyl, 
tetrazolylphenyi, (triphenyl (lower) - 
alkyltetrazolyl) phenyl, trihalo { lower ) - 
aikylphenyl, phenyl having two lower aikyl and 
hydroxy, or phenyl having two lower aikyl and 
lower alkoxy (lower) alkoxy] ; or heterocyclic group 
(more preferably thienyl, pyrazolyl, imidazolyi, 
triazolyl, pyridyl, pyrrolyi, tetrazolyl, 
oxazolyl, thiazolyi, oxadiazoiyi, piperazinyl, 
thiazolidinyl or methylenedioxyphenyl) which may 
have 1 to 3 (more preferably one or two) suitable 
substituent (s) (more preferably substituent 
selected from the group consisting of lower 
aikyl, mono (or di or tri) ar ( lower ) aikyl (more 
preferably phenyl (lower) aikyl or 
triphenyl (lower aikyl) and oxo) [more preferably 
thienyl; pyrazolyl which may have lower aikyl or 
triphenyl (lower) aikyl; imidazolyi; 
triazolyl which may have one cr two 
substituent (s) selected from the group consisting 
of lower aikyl and phenyl (lower) aikyl; pyridyl; 
pyrrolyi; tetrazolyl which may have lower aikyl 
or triphenyl (lower) aikyl; oxazolyl; 
lower alkylthiazolyl; lower aikyloxadiazolyl; 
lower alkylpiperazinyl; dioxothiazolidinyl; or 
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methylenedioxyphenyl] ; 



0 



V 



is bond, lower alkylene, -s-, - 0 -, =c „_ 

-CONH-, -N-co- (in which R 7 i c i' ' 
| wnicn R is lower alkyl), 



R 7 



R 2 is i 



R 3 



-NHS0 2 -, . S o 2 mh-/ -S0 2 NHCO- or -CONHSO.-, ; or 
h-olyl, imida2olyl , pyrMolylf ^ 

0 ; :° :::; yi r chromanyi - ~ ch - — 

- to 5 suitable substituent (s) (more preferably 
substituent selected fm m *u 
lower .l kyi . hydrol<y , ptotected hydroj<y (nore 
pr efe „ bl y ac yl o* y) . phenyl , fcalophenyl _ 
«d pyrroiw, prefetaMy halophenylthU2c 

Ph«ny 1Bld a«,l yl , phe» ylps ,„ 20lyl , phenylpyrl(Jyl- y 
Ph eny thl op yridyl , pyrrolylpyridy ,, ' _ 

T T' phen * u — ^ « c hr0Mnyl h5V1 „V. 

lower alkyl and hydroxy]; 
is lower alkyl, lower aikoxy (lower ) alkvi 

cyclo(C 3 -c 7 ,alkyl (.ore preferably cOclopenty^ , 
cyclohexyl or cycloheptyl) , phenyl (i OW6r) aiky whic , 
-y nave l to 3 (more preferably one or two; 
-o-tp referably one) suitable substituent (s) , mo re 
Preferably substituent (s) selected from the g^oup 
consisting of halogen, lower aikoxy and di Qowe>- 
alkyl, amino) [mor e preferably phenyl (lower) alkyl 
halop enyl(l ower)alkyl/ lower 

or ci (lower alkyl) aminophenyl (lower) aikyT ] 
tetrahydropyranyl or furyl (lower) alkyl, and 
- Phenyl which My have 2 to 3 (aore preterab , v t 

three) suitable substituent (s) ; m ore preferably " 

substituent selected from the croup consisting of 

lower alkyl and halogen, (more preferably di 

tn) dower alkyl (phenyl or trihalcnhenyl J ■ 

Pvridyl or pyrimidinyl, each of which mav'have 1 to * 
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(more preferably two or three) suitable substituer.t (s) 
(more preferably substituent selected from the group 
consisting of lower alkyi, lower alkylthio, halogen, 
lower alkoxy, lower alkylsulf inyl and lower 
5 alkylsulfonyl) [more preferably pyridyl having two 

lower alkylthio and lower alkyi; 
pyridyl having halogen, lower alkyi and lower 
alkylthio; tri (lower alkyi ) pyridyl ; pyridyl having two 
(lower ) alkoxy and lower alkyi; pyridyl having lower 

10 alkoxy, lower alkylthio and lower alkyi; pyridyl 

having two lower alkylsulf inyl and lower alkyi; 
pyridyl having two lower alkylsulfonyl and lower 
alkyi; pyridyl having lower alkylthio, lower alkoxy 
and lower alkyi; pyridyl having lower alkylsulf inyl, 

15 lower alkylsulfonyl and lower alkyi; pyridyl having 

lower alkylthio, lower alkylsulfonyl and lower alkyi; 
pyridyl having two halogen and lower alkyi; 
di (lower) aikoxypyrimidinyl; or pyrimidinyi having two 
lower alkylthio and lower alkyi], and 

20 n is 0 or 1. 

The object compounds (I) and pharmaceutical ly 
acceptable salts thereof possess a strong inhibitory 
activity against ACAT, and are useful for the prevention 
25 and/or treatment of hypercholesterolemia, hyperlipidemia, 

atherosclerosis or diseases caused thereby. 

In order to illustrate the usefulness of the object 
compound (I), the pharmacological test data of the 
30 representative compound of the compound (I) are shown in 

the following. 

Test compound (a) : 

1-Cycloheptyl-l- (4-phenoxyphenylmethyl) -3- (2, 4, 6- 
35 trif luorophenyl) urea 
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10 



15 



20 



Test 



Acyl-CoA : 



cholesterol acyltransferase (ACA" 
inhibitory activity- 



Method : 

ACAT activity was measured by the method of Heider et 
al- described in Journal of Lipid Research, Vol 24 D aoe 
™ (-33, . The en2yme ACAT was prepared from the 'ml al 
- crosome fraction of the sn.aH destine of male , 18 . week 
old Japanese- white rabbits which had been f ed diec 
containing 2; cholesterol for 8 weeks. The inhibitory 
activity of test compound was calculated by measuring the 
-cunt of the labeled cholesterol ester produced from ' 
C]oleoyi-CoA and endogenous cholesterol as follows . 
f C]01eoyl-CoA and microsome were incubated w«th test 
compound at 37*0 for 5 minutes. The reaction was stopoed 
oy the addition of chloroform-methanoi (2-1 v/V) 
Cholesterol ester fraction in the chloroform-methanoi 

zrrr 3 isoiated by thi »- ia ^ ^0^^ and was 

counted their label. 



Resull 



25 



Test Compound 


IC 50 (M) 


(a) 


1.1 x 10 -8 



30 



35 



For therapeutic purpose, the compound (I) e f the 
present invention can be used in a form of pharmaceutic^ 
preparation containing one of said compounds, as ar active 
angredienr, in admixture with a pharmaceutical! v acc.otabl- 
carrier such as an organic or inorganic solid o^ liau^ 

excipient suitable for oral, parenteral or. external 
(topical) administration, wherein more preferable one is 

oral administration. The pharmaceutical preparations mav 
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be capsules, tablets, dragees, granules, suppositories, 
solution, lotion, suspension, emulsion, ointment, gel, cr 
the like. If desired, there may be included in these 
preparations, auxiliary substances, stabilizing agents, 
5 wetting or emulsifying agents, buffers and other commonly 

used additives. 

While the dosage of the compound (I) will vary 
depending upon the age and condition cf the patient, an 
average single dose of about 0.1 mg, 1 mg, 10 mg, 50 mg, 
10 100 mg, 250 mg, 500 mg and 1000 mg of the compound (I) may 

be effective for treating the above-mentioned diseases. In 
general, amounts between 0.1 mg/bocy and about 1,000 
mg/body may be administered per day. 

15 The following Preparations and Examples are given for 

the purpose of illustrating the present invention in more 
detail . 

20 

- to be continued on the next page - 

25 



30 



35 
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Prepare 1 



°x a Je ,3 -etophenone (20 „, and dl „ ethv , 

ox.l«. ,23. 6 g) xn N ,N-di,,ethylfoo, a „ id e (!60 ml , ^ 
added sodi» hydride ((M oU suspensioni 
The mixture w as stirred fcr one hou , 9 0 5 =• 

then „. at ed for 30 „ inute5 « 50 ,. 

-ction »i*t U re „ as added 2 .<»-„vdroc r i ° c ^no" ?° 
and extracted with «h yl a=eta te.' The !^ "° 
-Hed „it h „ ate r. b ri»e. dri ed ever Cltl" 

r:™ ;;;t°„ h ihe — - — ^ » 

gel (700 g, n-nexane - ethyl acetate (4:1 to l-n, 

to g.ve me thyl 2 , -dioxo-4-phenylbutyrate „0 32 0 . ' 

» (Wr, : 1732, 1622, 1601, 157,, 1444 ,' 

NMR (CDC1 3 , 5) : 3 95 , 3H «,■-,,„ 

3' J. 95 (3H, s), 7.10 (1H, s)/ 7.45- 

7.68 (3H, B) , 7.95-8.06 < 2 „, m) , 15 . 0 _ 15 _ 5 

brj ' 

APCI-MASS (m/2, . 2 07 ( M +H + ) 

The mixture of 3-acetylben 2 o.nitril e ■ (43 « „, 

dimet hyl acetal (i 0 7. 2 ^ i"" 
90 for 3 hours under nitrogen. The mixture was 

ad de C r r ted ln VaCU ° diiS °^V! ^her (400 ,1, was 

adde d thereto . The red . brown precipitates * 

l °:' wash r with diis — — r: 

J, (U) - 3 - dlmeth y ia ™inopropeno y i]ben2onitrile (48.62 

I* (KBr) : 3070, 2900, 2225, 1645, 1600, 1550 c^- 
NMR (DMSO-d 6 , 5) : 2.96 (3H, s,, 3.17 (3H „ 

5.93 (1H, d, J-12.IHZ,, 7.65 .(1 H , dd/j-7'7 
7-7H2), 7.72 (1H, d, J-12.1HZ), 7.95 (IF d ' 
J=7.7H Z ), 8.20 (1H , d , J=7.7Hz), 8.34 (1H 1) 
APCI-MASS (m/2) : 2 01 (M + H + ) ' 
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Preparation 3 

To a solution of N- ( 3-acetylbenzyl ) -acetamide (9.56 g) 
in 1, 2-dimethoxyethane (150 mi) was added dropwise bromine 
(7.99 g) at room temperature and the mixture was stirred at 
the same temperature for 1.5 hours. The precipitates were 
dissolved by addition of ethar.ol (150 ml) and thioacetamide 
(4.51 g) was added tc the solution. The mixture was 
refluxed for 2.5 hours and evaporated in vacuo. The 
residue was extracted by ethyl acetate and the organic 
layer was washed with water and brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give N-[(2- 
methylthiazol-4-yl) benzyl] -acetamide (8.24 g) . 

IR (KBr) : 3295, 3110, 3070, 2930, 1645, 1550 cm" 1 
15 NMR (DMSO-d 6 , 6) : 1.89 (3K, s), 2.72 (3K, s) , 

4.29 (2H, d, J=5.9Hz), 7.2-7.9 (4K, m) , 7 . 90 (IK, 
s), 8.40 (1H, t, J=5.9Hz) 
APCI-iMASS (m/z) : 247 (M+H + ) 

20 Preparation 4 

To a solution of N- [3- (2-methylthiazol-4-yi ) benzyl ■ - 
acetamide (8.23 g) in ethanol (100 mi) was added cone, 
hydrochloric acid (13.9 ml) and the mixture was refluxed 
for 12 hours. The mixture was cooled to 5°C and acetone 
25 (100 ml) was added thereto slowly. The precipitates were 

collected by filtration and washed with acetone, dried ever 
phosphorus pentoxide to give 3- (2-methylthiazoi-4-yl ) - 
benzylamine-hydrochloride (5.14 g) . 

IR (KBr) : 3090, 2915, 2840, 2635, 1605, 1575, 
30 1510 cm" 1 

NMR (DMSO-d 6 , 5) : 2.73 (3K, s), 4.07 ;2H, ' ABq, 

J=5.7Hz), 7.47 (2H, d, J=5.1Hz), 7:9-8.0 (1H, m) , 
7.97 (1H, s), 8.14 (1H, s), 8.57 (2K, br s) 
APCI-MASS (m/z) : 205 (M of free compound +H + ) 

35 
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T ° 2 sus Pension of methyl 4-ffP) ■> u- 
propenoyljbenzoate 75 n „. ■" J "" dlm ethyianino- 
-tic acid (; . e , „ ' j' h " *> «, ^ 

5 «... S t irring for ;: u d rs h *"" e « . 5. u , . 
— t „ as evaporated n o ;r peratu "- the 

1R ,KB " " rs? ,br,: "»• 

^ (DMS °-d 6 ^ 5, : 3.86 (3H 3) 6 «- 

J=2.2Hz), 7.84 an, br S ) 7 8S fl in ' ' 

APCI-MASS ,m/z) ; 203 , M+H+) 

To a solution of methyl h- 
PropenoylJbenzoate (5 2 3 a. • 3 " diae thylani n o- 
added m ethyl hydra2ine " (1 " ^ * Cid '50 ml, was 

3 — at ro om tel er 3 1" * ^ 
3N-sodi, m hy dr0X i de solution ^Vt' '° lu "» - ^ded 
; a °° ling - d e —ed with ethyl 111 ^ ^ ^ 

— , " e ;; c r ne ; f ::i;-7~ s.if ate , 

^(I- m echyl Pyra2ol . 3 _ yl) f3 14 ( ; 2 °- 1,) ' »«hyl 

^thyl ^(l-methylp vra2ol . 5 * *' W3S Solaced and 

obtained. WDbenzoate (1 . 63 g) 

1281 cm -1 ' 
" B *° el 3' " ' <™. .,. 3.9, ,„ ., . .. 
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- 32 - 

7.93 (2H, m), 8.03-8.14 (2H, m) 
APCI-MASS (m/z) : 217 (M+H + ) 

Methyl 4-(l-methylpyrazol-5-yl)benzoate : 
IR (KBr) : 3035, 2960, 1718, 1614, 1464, 1425, 
128 6 cm -1 

NMR (CDC1 3 , 6) : 3.93 (3H, s), 3.96 (3H, s), 6.38 

<1H, d, J=2.0Hz), 7.46-7.57 (2H, a,,, 7.54 (IK, d 
J=2.0Hz), 8.08-8.19 <2H, m) 

APCI-MASS (m/z) : 217 (M+H + ) 



Preparation 7 

Tc a solution of thiophenol (2.20 g) in methanol (10 
ml) was added 28=, sodium methoxide-methanoi solution (3.86 
ml) and the mixture was stirred at room temperature for 15 
minutes. To the mixture was added methyl 6- 
chloronicotinate (3.43 g) and the mixture was refiuxed for 
6.5 hours under nitrogen. The mixture was evaporated to 
dryness and the residue was extracted with ethyl acetate. 
The organic layer was washed with water and brine, dried 
over magnesium sulfate and evaporated ir. vacuo. The 
residue was purified by column chromatography on silica gel 
to give methyl 6- (phenyl thio) nicotinate (5.13 g) as a 
crystal. 

25 IR (KBr > •• 3070, 2950, 1720, 1585, 1550 cm" 1 

NMR (CDCI3, 6) : 3.91 (3H, s), 6.86 (IK, cd, J=8.5, 
0.8Hz), 7.4-7.5 (3H, m) , 7.55-7.7 < 2H , m) , 8.00 
(1H, dd, J-8.5, 2.2Hz), 9.00 (1H, dd, J=2.2, 
0.8Hz) 

30 APCI-MASS (m/z) : 246 (M+H + ) 

Prep a r a Hn n a 

To a solution of aniline (8.20 g! in pyridine (100 ml) 
was added portionwise 4-carboxybenzenesulfonyl chloride 
35 (17.65 g) at 5'C and the mixture was stirred at 9C"c for 6 
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. «. ^~:\r: r,; - «- - „ and 

f°™ed and collected B1 ^ "» precip ltates „ ere 

Phosphorus oentoxid. fx • Vacuo ° v " 

«* is.67 T S U Z ,!ve , -"*-* i ~««.yi»».«, le 

as white crvsta^ Thp *nf _ 
magnesium sulfate Ann orine, dried over 

' »as obtained by fm y ratl0 „ "° P ' 6 '" « 

cm 1 

NMR (DMSO-d 6 , 5) : 7>Q _ 7 , _ 

' d ' J-8.4HZ), 8.07 OH rt 
10.45 (is, s) (2H ' d ' J =8-4H 2 j, 

To a solution of e>i-h„i /i 
» Pyridine ,„ ml1 ^^IT' "^"^ < 3 ^ «r) 1. 

«» Perature fM , l r u i:„i:::: - « 

»«« (100 »1, and „„,. ° ethyl """^ l"0 «). ice 

■» -i, tates : et r £ :;;: d rr,::™. r ^ 

"«hed with ethy! ac et a te a „H ^"ation, 

in v a e U o over *>o^^^°™ «*« - -ied 

<p»~ yl su lf o„ ylaalno)ben2 o; e ,;? lve ethyi - 

«. mtr«. „ as separ.ted „ ^ o^f! x * 

»acuo. IO the re Sidue uas added di.so'oo" 'T""" '» 
-n V r ;p 83 „ „ as obtained „; £ £ «>« - the 

1610, 1510 cm -1 
»* (DMSO-d 6 , 6) ; i. 27 (3H _ 
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q, J=7.1Hz), 7.22 (2H, d, J=3.8Hz), 7.5-7.7 (3H, 
m), 7.8-7.9 (4H, m) , 10.86 (1H, s) 
APCI-MASS (m/z) : 306 (M+rT) 

5 Preparation 10 

To a stirred mixture of bromine (50.2 ml) in 
dichloromethane (1 0 and anhydrous sodium carbonate (206.8 
g) was added a solution of 1-methylpyrazole (80 g) in 
dichloromethane (100 ml) at 0-5°C. After stirring for one 
10 hour under ice-cboling, the mixture was stirred for further 
one hour at room temperature, then cooled. To the reaction 
mixture water (1 (!) was added thereto. The dichloromethane 
layer was separated and aqueous layer was extracted twice 
with dichloromethane. The combined organic layer was 
15 washed with water and brine, dried over magnesium sulfate 
and evaporated under reduced pressure. The residue was 
distilled in vacuo to afford 4-bromo-l-methylpyrazole 
(150. 6 g) . 

bp : 82°C (20 mmHg) 
20 IR (Neat) : 3100, 2930 cm" 1 

NMR (CDC1 3 , 5) : 3.89 (3H, s) , 7.38 (1H, s), 

7.44 (IK, s) 
APCI-MASS (m/z) : 161, 163 (M+H + ) 

25 Preparation H 

To a solution of methyl 4-f ormylbenzoate (4.0 g; and 
tosylmethyl isocyanide (5.0 g) in methanol (40 ml) was 
added potassium carbonate £3.54 g) . The mixture was 
refluxed for 3.5 hours. After cooling, the reaction 

30 mixture was diluted with ethyl acetate (300 ml), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chromatographed or. 
silica gel (100 g, eiuting with n-hexane - ethyl acetate 
(2:1 to 1:1) to give methyl 4- (oxazol-5-yl ) benzoate (4.04 

35 g) . 
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IR fKEr) 



1726, 1614, 1275, 1109 cm" 1 
^ (CDCI 3' 5 > : 3.9, (3Hf s), 7.48 (1h/s) 

'; 68 ' 7 * 78 :2H ' ? - 97 8.06- 8 'l6 (2H, 



m) 

APCI-MASS (m/z) : 2 04 (M+K+ 



Prftnar flt-i^n ] ? 

ana « 

10 iae ifc>. 07 g) ln methanol inn 

10 ml) was re fluxed for a hours -h« . , 

vacuo To th« ' iVSnt Was reaoved in 

vacuo. To the residue was added chloroforn Tho 

solution was washed with water, brine d^d ^ 

sulfate, evaporated i n vacuo . '^Z^^ ~™ 

chromatographed on silica gel n 50 0 n k 
i c ycj - »-"-->u g, r.-hexane - ethvi 

IR (KBr) : 1728 , 1570, 1448, 1250 cm"! 
. »* <CDC1 3 , 5 ) : 4. 01 (3H , s) , 6 . 94 ^ s) 

20 APCI-MASS (n / 2) . 204 (M+H+J 

Prenara ri"n n 

A solution of methyl 2, 4-dioxo-4- P hen y i bu tvrate ,6 c > 
and hydrazine, monohydrate (1 4? ml. in J/ ? 

25 refluxed for 5 hours Th \ M8 ml) Was 

r hours. The solvent was removed in vacuo 
The r g solid was coUected by f uo. 

wxtn d 11S opropyl ether to give S-methoxylcaroonyl-3- 
pvenylpyrazole (3.0 g). 

I* (KBr) : 2500-3400 (br , , 1730 , 1491 , 1244 c ,-: 
m* (DMSO-d 6 , 5) : 3.S3, 3.88 (total 3H, eac^s) 

7.1B-7.53 (4H, m,, 7.78-7.94 (2H, m) , 13 . 9ff J, 4 „ 
flH, mj 

APCI-MASS (m/z) : 203 (M+H + ) 



35 
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Preparation 14 

A mixture of methyl 3-cyanobenzoate (8.0 g) , sodium 
aside (19.38 g) and ammonium chloride (15.95 g) in N,N- 
dimethylformamide (32 ml) was heated for 2.5 hours at 
5 120°C. • The mixture was poured into ice water (300 ml) - 

ethyl acetate (100 ml) . Under ice cooling, to the solution 
was added sodium nitrite (20.5 g) then 

6N-hydrochloric acid until pH was adjusted- to 1-2 . After 
stirring for 30 minutes at room temperature, the mixture 
10 was extracted with ethyl acetate - tetrahydrof uran, washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo to give methyl 3- ( lH-tetrazol-5- 
yUbenzoate (10.01 g).. 

IR (KBr) : 2300-3500 (br) , 1705, 1684, 1618, 
• 15 1562 cm" 1 

NMR (DMSO-d € ,S) : 3.93 (3H, s) , 7.78 (1H, dd, 

J=7.9, 7.9Hz), 8.10-8.20 (1H, m) , 8.25-8.38 (1H, 
m), 8.60-8.70 (IK, m) 
APCI-MASS (m/z) : 205 (M+H + ) 

20 

Preparation 15 

To the solution of 4-bromobenzyl alcohol {4.85 g) and 
3-tri-n-butylstannylthiophene (11.6 g) was added 
tetrakis (triphenylphosphine)palladium(O) (0.9 g) , then the 
25 mixture was heated for one hour at 140°C. After cooling, 
the resulting precipitate was collected by filtration and 
washed with n-hexane to give 4- ( 3-thienyl ) benzyl alcohol 
(2.67 g) . 

IR (KBr) : 3300 (br) , 1425, 1200, 1045, 1014, 
30 777 cm" 1 

NMR (CDC1 3 , 5) : 1.72 (1H, t, J=5.9Kz), 4.72 (2H, d, 

J=5.9Hz), 7. 30-7. 50 (5H, m) , 7.60 (2H, dd, J=6.4, 
l.SHz) 



35 
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Prepare ] f 



The following compound was obtained »m ' - 

si^ia, manner to that of p,^^,";^;" 0 ^ to a 

5 4-(2-Thienyl, benzyl alcohol 

I* (KBr, : 3300 (br) , 1427< 12 

NMR (CDC1 3 , 5) : 1 70 ,i K ~ T ' ^ " 

^ 7 -42 >4ri, m), 7.52-7.68 (2.H, m) 

Preparer 1? 

A mixture of ethyl 4-acetylbenzoate (10 c » h m 
<*in>ethylf orniainide dimethyl acetal ate 1 0 N,N- 

18 hours at 85»C After , , ■ " M heSted *> 

" After cooling, the resnlt-i™ , ■ 
collected by fn t raM«n • "suiting solid was 

„. 7 r " tra ^on, wasned with diisooropyi ether tr 

give methyl 4- [ (E) 1 • * ether tc 

(10.44 g) dlmeth y lam ^Propenoylibenzoate 

» fKBr, : 1718, 1637, 1578, 154;, i425 ^ 
NMR ,DMSO-d 6 , 5, : 2 . 9A (3H , „ , 3 . 17 ,3.; s , 

3-88 (3H, S) , 5 .85 UH, d, J=12 . 2Hz, , ' 7 . ^ (1H 
<*. J=12.2Hz), 7.90-8.05 (4H, 
APCI-MASS (m/z) : 234 (M + H + ) 

Preparer j rn if, 

<„ ! : USPmSi ° n ° ! Uthi °» OVdride ,569 „ gi 

-» azo »1, „« added d „ pulss m J" 

«ou., To the mature „er. added sodiu „ 

and „ at er ,811 „„ and the nl ' 2 ' 5 - 9: 

t«P.r.tur. f o, 30 The ln. ol J. L"".^ 

fUtr a t. w as .v.por.t.d in „ a cuo a „ d th . residU5 „ a= 
purif led by column chromato<jr ap hy op si i, c , „„, . . 
'PW'.l-l-yl.pyndln^-yH^t.,^ ,11, g ". " ^ 
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IR (K3r) : 3190, 2955, 2345, 1595, 1575, 1500 cm -1 
NMR (DMSO-d 6 , 6) : 4.58 (2H, d, J=5.8Hz), 5.48 {1H, 
t, J=5.8Hz), 6.35-6.4 (2K, m), 7.52 (1H, dd, 
J=5.6, 2.4Hz), 6.55-6.6 (2K, m) , 7.62 (1H, d, 
5 J-1.9HZ), 8.47 (1H, d, J=5.6Hz) 

APCI-MASS (m/z) : 175 (M+H + ) 



Preparation 19 

The following compounds were obtained according to a 
10 similar manner to that of Preparation 18. 

(1) 3- (Pyrazol-3-yl) benzyl alcohol 

IR (Film) : 3245, 2930, 2880 cm" 1 

NMR (DMSO-d 6 , 5) : 4.52 (2K, d, J=5.6Hz), 5.29 (1H, 
15 t, J=5.6Hz), 6.68 (1H, d, J=2.2Hz), 7.2-7.7 (4H 

m) , 7.76 (1H, d, J=2.2Hz), 12.9 (1H, br s) 
APCI-MASS (m/z) : 175 (M+H + ) 

(2) { 6-Phenylpyridin-3-yl ) methanol 

20 IR (Film) : 3325, 2865, 1600, 1565; 1475 cm'^ 

NMR (CDC1 3 , 6) : 4.74 (2H, s} , 7.4-7.55 (3H, m; , 

7.7-7.85 <2H, m) , 7.9-8.05 f2H, m) , 8.62 (IK, d 
J=1.3Hz) 
APCI-MASS (m/z) : 18 6 (M+H + ) 

25 

(3} 4- (Benzoylamino) benzyl alcohol 

IR (K3r) : 3320, 2840, 1655, 1595, 1545 cm" 1 
NMR (DMSO-d 6 , 6) : 4.50 (2H, d, J=5.7Hz), 5.22 (IK, 
t, J=5.7Hz), 7.05 (IK, d, J=7.6Hz), 7.29 (IK, c, 
30 J=7.6Hz), 7.5-7.7 (4H, m) , 7.77 (1H, s), 7.96 

(2H, dd, J=7.6, 1.5Hz), 10.23 flH, s) 
APCI-MASS (m/z) : 228 (M+H* ) 



35 



(4) 4- (Phenylsulfonylamino) benzyl alcohol 

IR (Film) : 3515, 3265, 3060, 2935, 2875, 1705, 
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1650, 1615, 1515 en- 1 

NMR (DMSO-dc, 5) ■ •& u hl- ^ , - 

°6' °> • 4.36 (2h, d, J=5.8Hz), 5.07 py 

J=5.8Hz), 7.02 (2H, d, J=8.6Hz), 7.15 (2H, d 

J-8.6HZ,, 7.5-7.65 ,3K, m , , 7 . 7 . 7 . 8 (2g# B ' 
5 10.21 (1H, S ) 

APCI-MASS (m/z) : 264 (M+H + ) 

(5) ( 6-Phenylthiopyridin-3-yl ) methanol 

IR (Film) : 3320, 2665, 1590, 1560 en" 1 

NMR (C DC1 3 , 6, : 2 .46 and 2.71 (total 1H , t# 

J=5.6Hz), 4.64 and 4.72 (total 2H, d, J=5.6Kz), 
6.88 and 7.31 (total 1H, d, J=8.3Hz), 7.4-7 75 
(6H, m), 8.3-8.4 (1H, m) 
APCI-MASS (m/z) : 218 (M+H + ) 



15 



20 



25 



30 



35 



(6) 4- (Oxazol-5-yi) benzyl alcohol 

(KBr) : 3330 (br, , 1510, 1491, 1041, 818 cm"! 
NMR (CDC1 3 , 6) : 4.74 (2K, 5), 7.34 (IK, s) 

7-35-7.50 (2H, m) , 7.59-7.72 ,2H, m) , 7 .'91 (1H, 
s) 

APCI-MASS (m/z) : i 76 (M+H + , 

( 7 ) ( 3-Phenylpyrazol-S-yl ) methanol 

IR (KBr, : 2500-3500 (br) , 1471, i 360 , 1030, 1001, 

7 66 err. ^ 

NMR (DMSO-d 6 , 6) : 4.38-4.58 (2H, m) , 4.95-5.37 
(1H, m), 6.52-6.66 (1H, mj , 7.20-7.53 (3H, n) 
7.68-7.90 (2K, Q ) , 12.68-13.10 fl H , m) 

APCI-MASS (m/z) : 175 (M+K + ) 

<8) 4- (Pyrazol-3-yl) benzyl alcohol 

IR (KBr) : 2500-3600 (br) , 1522, 1456, U19 , 1032, 
341, 762 cm -1 

NMR (DMSO-d 6 , 5) : 4.51 (2H, d, J=5.7Hz), 5.07- 5 ,-. 

(1H, m), 6.60-6.74 (1 H , br 5}, 7.20-7.85 (5H,"m), 
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12.82, 13.24 (total 2H, each br s) 
APCI-MASS (m/zj : 175 (M+H + ) 

(9) 4- (l-Methylpyrazol-5-yl) benzyl alcohol 
5 IR (KBr) : 2500-3600 (br) , 1495, 1460, 1425, 1385, 

1273 cm" 1 

NMR <CDCi 3 , 5) : 2.12 {1H, t, J=5.7Hz), 3.88 (3H, 

s), 4.77 (2H, d, J=5.7Hz), 6.30 (1H, d, J=!,9Hz), 
7.35-7.52 (4H, m) , 7.51 (1H, d, J=1.9Hz) 
10 APCI-MASS (m/z) : 189 (M+H + ) 

(10) 3- (lH-Tetrazol-5-yl)benzoyl alcohol 

IR (KBr) : 2100-3600 (br) , 1562, 1485, 1419, 
1219 cm" 1 

15 NMR (DMSO-d 6 , 6} : 4.61 (2H, s), 5.20-5.60 (1H, 

br), 7.48-7.65 (2H, m) , 7.85-7.98 (1H, m) , 8.05 
(1H, s) 

APCI-MASS (m/z) : 177 (M+H + ) 

20 Preparation 70 

To a solution of 3- [ (E) -3-dimethylaminopropenoyl ] - 
benzcnitrile (48.5 g) in methanol (500 ml) was added acetic 
acid (21.82 g) followed by slow addition of hydrazine 
monohydrate (18.17 g) at room temperature and the mixture 

25 was stirred at 17.5 hours at the same temperature. The 
mixture was evaporated to dryness and the residue was 
extracted with ethyl acetate. The organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 

30 crystal was collected by filtration, washed with 
diisopropyl ether and dried to give 3- (pyrazcl-3- 
yllbenzonitrile (37.71 g) . 

IR (KBr) : 3190, 3075, 2840, 2760, 2230, 1560 cm" 1 
NMR (DMSO-d 6 , 5) : 6.88 (1H, d, J=2.1Hz), 7.62 {IK, 

3 $ dd, J=7.7, 7.7Hz), 7.75 (1H, d, J=7.7Hz), 7.83 
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20 



UH, br s), 8.16 (1H, d, J=7.7Hz), 3.24 (1H, s) 
13.08 (IK, br) ' ' 

Preparation pi 

5 To a suspension of sodium hydride (2.0 g) in N N . 

dimethylformamide (100 m lj was added thiophenol (5 51 g, 

and the mixture was stirred at room temoerature fo^ 15 ' 

nunutes. To the mixture was added 4-f iuorobenzoniWle 

(6.66 g), and the mixture was stirred at 130'c for 16 hours 

under nitrogen. The mixture was poured into a mixture of 

ethyl acetate and ice water and the separated organic layer 

was washed with water and brine, dried over magnesium 

sulfate and evaporated in vacuo. The residue was purified 

by column chromatography on silica gel to give 

4- (phenyl thio) benzonitriie (12.24 g) as an oil. 

IR (Film) : 3070, 2235, 1595, 1505 cm" 1 

NMR (CDC1-,, 5) : 7 15-7 3 /?« mi : « , 

-J' ' '• J <^n, m) , 7.65-7.8 (2H, 

m), 7.4-7.6 (5H, m) 

APCI-MASS (m/z) : 212 (M-H + ) 



15 



25 



30 



Prepar^in n ?? 

To a suspension of 4- (phenylsulfamoyl ) benzo^ c a-id 
(13.43 g, in 1, 2-dichloroethane (130 ml) were added thWl 
chloride (11.52 g) and N,N-dimethylformamide (2 drops) and 
the mixture was stirred at 100'C for 2 hours, under 
nitrogen. The resulting solution was evaporated in vacuo 
and the residue was dissolved in dichloronethane (150 ml) 
To this solution was added N, O-dimethyihydroxvlamine-hvd^o- 
cnloride (5.19 g) , followed by dropwise addition 
triethylamine (9.80 g , at 5'C. The mixture was stored ~ 
room temperature for 4 hours. Water was added thereto and 
the separated organic layer was washed with br-:ne d^ied 
over magnesium sulfate and evaported in vacuo. Residue 
was purified by column chromatography on silica gel to give 
N-methyl-N-methoxy-4- (phenylsulfamoyl, benzamide <n 31 g, 
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-Al- 
as an oil. 

IR (KBr) : 3150, 2950, 2905, 2890, 1625, 1600, 

1570, 1495 cm" 1 
NMR (DMSO-d 6 , 6) : 3.24 (3H, s), 3.48 (3H,'s), 7.0- 
. 5 7.2 (3H, m), 7.2-7.3 (2H, m) ,' 7.7-7.9 (4H, m) , 

10.38 (1H, s) 

Preparation 23 

To the solution of 4-f luorobenzonitrile (10 g) and 
10 pyrazole {6.74 g) in N, N-dimethylf ormamide (100 ml) was 

added potassium carbonate (13.7 g) . Then the mixture was 
heated for 4 hours at 120°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (1 C) , washed with 
water, brine, dried over magnesium sulfate and evaporated 
15 in vacuo. The residue was chromatographed on silica gel 
(400 g, eluting with n-hexane - ethyl acetate (3:1)) to 
give 4- (pyrazol-l-yl) benzonitrile (10.54 g) . 
IR (KBr) : 2226, 1608, 1529, 1394 cm" 1 
NMR (CDC1 3 , 5) : 6.54 (1H, dd, J=2.5, i.8Hz), 7.70- 
20 7.90 (5H, m) , 8.00 (1H, d, J=2.5Hz) 

APCI-MASS (m/z) : 17C (M+H + ) 

Preparation 24 

To the solution of 4-f luorobenzonitrile (10 g) and 
25 imidazole (6.74 g) in N, N-dimethylf ormamide (200 mi) was 
added potassium carbonate (13.7 g) . Then the mixture was 
heated for 2 hours at 120°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (2 (!) , washed with 
water, brine, dried over magnesium sulfate and evaporated 
30 in vacuo to give 4- ( imidazol-i-yl ) benzonitrile (10.34 gj . 
IR (KBr) : 2225, 1608, 1520 cm* 1 
NMR (CDC1 2 , 5) : 7.27 (1H, s) , 7.34 {1H, t, 

J=1.2Hz), 7.46-7.60 (2H, m) , 7.75-7.89 (2H, m) , 
7.95 (IK, s) 
35 APCI-MASS (m/z) : 170 (M+H + ) 
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To a solution of methyl 4- (1-methvl D yra»oi'-3- 
yl)be„zoate 12.5 „ in dichloromethane ,80 Bl , was added 
dropwise diisobutylaluminum hydride (1.02M roluene 
solution, 25.0 ml) at - 60 - _ 50 . c . After 3 

m ; teS at thS Same temperature, sodium fiuoride (4 28 g) 
and water (i.38 ml, was added thereto. The mixture was 

warme d to room temperature over 15 minuces and stirred for 
one h Insoluble materiais reraoved ^ ^ 

The filtrate was evaporated in vacuo to giv* 
methylpyrazol-3-yl, benzyl alcohol (1.74 gj 

» (KBr, : 2500-3650 (or, , 1508, 1462, 1431, 1360 
1302 cm" 1 

NMR (CDC1 3 , 5, : !. 90 (1 „, t/ J=5 . 7Hz) , {3H> 

«), 4.70 <2H, d, J=5.7HZ,, 6.54 ,1H, d, J=2 .2Hz> 
7.33-7.43 (3H, m, , 7.74-7.84 ( 2H , m, 

APCI-MASS (m/z) : 189 (M+H + ) 

Prepay o fi 

To a solution of 4-bromo-l-methyipy ra zole (1 g , < n 
ether (15 ml) was added dropwise n-butyllithiua (1.63M in 
hexane, 4.2 ml, keeping the temperature below -60'C A'ce^ 
stirr ln g for 30 minutes, a solution of tri-n-butyltin " 
chloride (1.85 ml, in ether ,1.85 mi, was added thereto 
After stirring for one hour, the mixture was warmed to room 
temperature over 30 minutes and stirred for one hou. *» e 
reaction mixture was diluted with ether, washed with wat-r 
ana brine, dried over magnesium sulfate, and evaporated " 
under reduced pressure to give l-methyl-4-tri- (n - 
butyljstannylpyrazole (2.3 g, . 

IR (Neat) : 2930, 1504, 1460, 1120 cm"! 
NMR (CDCI3, °> : 0.75-1.70 (27H, m) , 3.93 ,3H, s,, 
7.23. (1H, s», 7.42 (1 H , s, 
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Preparation 27 

To a suspension of 5-bromc-2-f urancarboxylic acid (10 
g) , N, O-dimethylhydroxyl amine-hydrochloride (5.1 g) and 1- 
hydroxybenzotriazole (7.07 g) in dichloromethane (300 ml) 
5 was added dropwise a solution of 1- (3-dimethylaminopropyl) - 
3-ethylcarbodiimide (6.37 g) in dichloromethane (60 ml) at 
room temperature. The resulting mixture was stirred at 
room temperature for 18 hours. Water (180 ml) was added 
thereto and the insoluble materials were removed by 
10 filtration. The organic layer was separated and washed 
with brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed on silica gel (350 
g, eluting with ethyl acetate - n-hexane (1:1)) to give 5- 
bromo-2- (N-methyl-N-merhoxycarbamoyl) furan (7.60 g) . 
15 IR (Neat) : 2974, 2937, 1649, 1566, 1477 cm" 1 

NMR (CDC1 3 , 5) : 3.34 (3H, s) , 3.77 (3H,. s) , 6.45 

(1H, d, J=3.5Hz), 7.09 (1H, d, J=3.5Hz) 
APCI-MASS (m/z) : 234, 236 (M+H + ) 

20 Preparation 28 

To a mixture of 3-methylbiphenyl (5.0 g) and 
N-bromosuccinimide (5.29 g) in tetrachloromethane (150 mi ) 
was added benzoyl peroxide (144 mg) and the mixture was 
refluxed for 6 hours. The mixture was cooled, and the 

25 insoluble materials were filtered off. The filtrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give crude 3-bromomethyi 
biphenyl (6.59 g) as a yellow oil. 

IR (Film) : 3030, 1600, 1575 cm' 1 

30 NMR (CDCI3, 5) : 4.56 (2H, s}, 7.35-7.7 (9H, m) 



Preparation, 29 

The following compounds were obtained according to a 
similar manner to that of Preparation- 28 . 

* 35 



WO 96/10559 



PCT/JP95/01982 



15 



20 



- 45 - 

(1) 4-Bromomethylbenzophenone 

IR (KBr) : 3050, 1650, 1605 cm" 1 

3' ' *.54 (2H, s), 7.4-7.85 (9K, m, 

5 (2) 4- (Pyridin-3-yl) benzyl bromide 

NMR (DMSO- d6 , 6 , : 6.10 (2H , S) , 7.4-3.4 (6H , m) , 

8.9-9.3 (2H, m) 

(3) 4- (Pyridin-2-yl) benzyl bromide 
10 IR (Film, : 3050, 3010, 2985, 1735, 1585, 1565 an"* 

™* (CDCI3, 5, : 4.58 (2„, .,, ,.,.3., ^™ ~ 
8-7-8.8 (1H, m, 

Preparation r>n 

To a solution of 4-ethoxycarbonyl- 2 - (4- 
chlorophenylJthiazole (2.68 g, in a mixture of 
tetrahydrofuran (40 ml, and ethanol (10 ml) ^ 
lithium borohydride (218 mg, at room temperature and the 
, xture was sti red at 50'c for 1.5 hours. The mixture was 
poured into a mixture of ethv' acetate an n < 
the seoar^oH acetate and ice water, and 

the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evacorated in 
vacuo. The residue crystalline solid was collected by 
25 a!;rr ^ 9iVG [2 - M - Chl ° rOPhe ^>^-^^-yl] m ethanoi 

IR (KBr, : 3270, 3080, 2920, 2865, 1595, 1525 
1505 cm -1 

N*R <DMSO-d 6 , 6, : 4.63 (2H, d, ^.SHz,, 5 40 UH 

l' J=5 - 8HZK 7 ' 51 UH ' »>' 7 - 5 " 7 - 6 (2H. m,, 7.;_ 
8.0 (2K, m) 

APCI-MASS (m/z) : 226 (M-H + , 

35 and ! S ° 1Utl ° n °' ""^ 6 - chlo ™»icotin.te (6.86 g, 

and dihydroxyphenyl borane (5.85 g, in 1 , 2-dimethoxyethane 
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(150 ml) was added 2M sodium carbonate aqueous solution (48 
ml), followed by tetrakis ( triphenylphosphine) palladium ( 0} 
{2.31 g) and the mixture was refluxed for 16 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give methyl 6- 
phenylnicotinate (7.75 g) as a white crystal. 
10 IR (KBr) : 3070, 3030, 2995, 2945, 2845, 1725, 

1595, 1560 cm" 1 
NMR (CDC1 3 , 6) : 3.98 (3H, s), 7.4-7.6 (3H, m) , 

7.82 (1H, dd, J=8.3, 0.9Hz), 8.0-8.1 (2H, m) , 
8.35 (1H, dd, J=8.3, 2.2Hz), 9.28 (1H, dd, J=2.2, 
15 0.9Hz) 



Prpparation 32 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

N-Methyi-N-methoxy-4- [ 4- (dimethylamino) phenyl i - 
benzamide 

IR (KBr) : 3255, 3000, 2815, 1605, 1540, 1505 cm" 1 
NMR (CDCI3 , 5) : 3.01 (6H, s), 3.38 (3K, s) , 3.60 

(3H, s), 6.80 (2H, d, J=8.9Hz), 7.5-7.65 (4H, m) , 

7.74 (2K, dd, J=6.5, 1.9Hz) 
APCI-MASS (m/z) : 28 5 (M+K + ) 



Preparation 33 

30 To a suspension of 4- (pyrrol-l-yl) benzoic acid (3.74 

g) and N, 0- dime thylhydroxyl amine-hydrochloride (1.95 g) in 
dichloromethane (100 ml) was added dropwise a solution of 
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide (2.43 gj in 
dichloromethane (15 ml) at room temperature. The resulting 

35 solution was stirred at the same temperature for 18 hours. 
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water ,60 ml, was added to the mixture, and the insoluble 
matenals were removed by filtration. The filtrate was 
separated, and the organic layer was washed with b^ine 
dried over magnesium sulfate and evaporated in vacuo ' Th e 
residue was purified by column chromatography on sili ca gel 

to give 4-(pyrrol-l- y i,-H. M thyl.N-i»ethoxybe M amlde (2^2 
g) as a white crystal. 

IR (KBr) : 3130, 3045, 2975, 2935, 1640, 1610, 
1580, 1525 cm -1 
1C NMR (CDCI3, 5) : 3.39 (3H, „ , 3.58 (3H, s, , 

6-4-6.45 (2H, m) , 7.15-7.2 (2H, m) , 7.4-7.5 <2H, 
m), 7.S-7.9 (2H, m) 
APCI-MASS (m/z) : 231 (M+K + , 

To a suspension of 3- (pyrrol-l-yl, benzoic acid (5 62 
g), N,0-dimethylhydroxylamine-hydrochloride (? 93 g) and 1 
hydroxybenzotriazole (4.05 g, in dichloromethane (150 ml, 
was added dropwise a solution of 1- ,3-dimethylaminopropyl , - 
3-etnylcarbodiimide (3.65 g, in dichioromethane (30ml) at 
room temperature. The resulting solution was stored a- 
roor. temperature for 20 hours. Water ;i00 ml, was added 
thereto and the insoluble materials were removed by 
filtration. The filtrate was separated and the organic- 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was ourified bv 
column chromatography on silica gel to give 3-(pv-rol-i- 
yl,- N -methyl-N-methoxybenzamide (5.19 g, as a yellow oil 
IR (Film) : 3130 ' 2935 ' 1645, 1610, 1585, 1500 cm"* 
30 NMR ( CDC1 3 , 5, : 3.39 (3H, 5) , 3.57 ( 3K , s) , 

6.35-6.4 (2K, m) , 7.1-7.15 (2H, m) , 7.45-7.6 n H , 
m), 8.7-8.75 (1H, m) 
APCI-MASS (m/z) : 231 (M+K + > 



35 
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Preparation 35 

The following compound was obtained according to a 
similar manner to that of Preparation 34. 

5 [4- (N-Methyl-N-methoxy) carbamoylphenyl ] - 

dihydroxyborane 

IR (KBr) : 3380, 1610, 1545, 1510 cm" 1 
NMR (DMSO-d 6 , 6) : 3.25 <3H, s), 3.53 (3H, s) , 

7.5-7.8 (4H, m) 
10 APCI-MASS (m/z) : 210 (M+H + ) 



Preparation 36 

To a suspension of lithium aluminum hydride (343 mg) 
in tetrahydrofuran (30 ml) was added dropwise a solution of 
15 4- (pyrrol-l-yl) -N-methyl-N-methoxybenzamide (2.11 g) in 

tetrahydrofuran (40 ml) at 5 D C and the mixture was stirred 
at 5°C for 1.5 hours. To the mixture were added sodium 
fluoride (1.54 g) and water (495 mg) , and the mixture was 
stirred at room temperature for 30 minutes. The insoluble 
20 materials were filtered off and washed with 

tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4- (pyrrol-l-yl) benzaldehyde (1.65 g) . 

IR (KBr) : 3130, 2800, 2745, 1690, 1605, 1520 cm" 1 
25 NMR (CDC1 3/ 5) : 6.35-6.45 (2H, m) , 7.15-7.25 (2H, 

m), 7.5-7.6 (2K, m), 7.9-8.0 (2K, rr.) , 9.99 (IK, 
s) 

APCI-MASS (m/z) : 172 (M+H + ). 

30 Preparation 37 

The following compounds were obtained according to a 
similar manner to that of Preparation 36. 



(1) 3- (Pyrrol-l-yl) benzaldehyde 
35 ir (Film) : 3220, 1700, 1650, 1590, 1540, 1500 cm' 1 
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NMR (CDC1 3/ 5) : 6 .*- 6 45 pp n) 

J o.^d UH, m), 7,15-7.20 (2H 

---.e ,».«...,...„ , 1h/m)! joo ' 

APCI-MASS ( m /z) : 172 , M+ H + ) 
(2) 4- (4 -Dimethylaminophenyl )benzaldehyde 

154 0 cm- 1 

NMR (CDC1 3 , «> : 3 03 t6» «i c . 
10 . „% ' -° 3 <6H ' S) ' 6 -6-6.9 (2H, m), 

; 2H 55 ' * (2H ' 7 - 65 ' 7 - 75 ^' *>< ^5-7.95 

<2H, m), 10.01 (1 H/ S ) 

APCI-mass (m/ 2 ) : 22 6 ( M+ H + ) 

(3) 4-(Phenylsulfamoyl)benzaldehyde 

" (KBr) : 3260 ' 3055 ' 2860, 1695, 1595 or"! 
NMR (DMSO-dg, 5) : 

»>' 7-93 (2H, d, J=8 .i H2) , 8. 05 {2Vf d 

an. s), io.48 an, ^ s) ' - lhZ) ' 

APCI-MASS (m/z) : 26? ( M+ H + ) 

20 

(4) 2-Bromo-5-furaldehyde 

1R (KBr) : 1670, 1464, 1377, i 271 m -l 

NMR (CDC1,, 6) • 6 57 M- * -r , 

3' I ■ 6.57 dr., d, J-3.6H2), 7.19 (1H, 

25 ■ d ' J=3 -6Hz), 9.54 (1H, s , 

To a suspension of 4-bromobenzaldehyde (1 83 „, • 
'-^opneny^inydroxyborane ,1.<0 q) 1^%^. 
was added powdered potassium crbonat- (2 07 L 
30 by addition of tetrad s ftrinh > T * ' r ° Uowed 

(573 Bnl . , (triphenyiphos - Dhin e)palIadium(0) 

it:r and The mixture was poured int ° * — o? , 

acetate and ice water 

WdLer ' an <3 the seoarated orn-n- i 
T y w iter Md bri „ e , dried over J - - - 
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column chromatography on silica gel to give 4- (4- 
f luorophenyl ) benzaldehyde (1.67 g) as a white crystal. 
IR (KBr) : 3055, 2855, 2755, 1705, 1600, 1565, 
1520 cm" 1 

5 NMR (CDC1 3 , 5) : 7.1-7.25 (2K, m) , 7.55-7.7 (2H, 

m) , 7.71 (2H, d, J=8.2Hz), 7.95 (2H, d, J=8.2Hz), 
10.06 (1H, s} 
APCI-MASS (m/z) : 201 (M+H + ) 



10 Preparation 39 

To a solution of 2-bromo-5-thiophenecarbaldehyde (2 g) 
and dihydroxyphenylborane {1.66 g) was added 2M sodium 
carbonate solution (13.6 ml) and 

tetrakis (triphenylphosphine) palladium £ 0) (605 mg) . The 
15 mixture was heated for 5 hours at 80°C. The reaction 
mixture was poured into water, extracted with 
dichloromethane . The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed on silica gel (100 
20 g, eluting with n-hexane - ethyl acetate (5:1)) tc give 2- 
phenyl-5-thiophenecarbaldehyde (1.80 g) . 

IR (KBr) : 1647, 1441, 1232, 754 cm" 1 
NMR (CDCI3, 5) : 7.33-7.50 (4H, m) , 7.60-7.80 (3H, 
m) , . 9.90 (IK, s) 
25 APCI-MASS (m/z) : 189 (M+H + ) 



Preparation 40 

The following compounds were obtained according to a 
similar manner to that of Preparation 39. 

30 

(1) 2-Phenyl-5-furaldehyde 

IR (Neat) : 1674, 1522, 1475, 1257 cm" 1 
NMR (CDCI3, 5) : 6.85 (1H, d, J=3.7Hz), 7.33 flH, . 
d, J=3.7Hz), 7.37-7.53 (3H, m) , 7.80-7.92 (2H, 
35 m) , 9.66 (1H, s) 
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APCI-MASS (m/z) : 173 (M+H + ) 

(2) 4-Phenyl- 2 -thiophenecarbaIdehvde 

» (KBr) : 1676, 1539, 1429, *H73, 760 

<CDC1 3' «> ' 7 '30-7.66 (5H, m), 7. 82 : 7 . 90 (1H 
*). 8.00-8.08 (IK, m), 9.93 (1 H , d, J=i 2H2 , " 
FAB-MASS (m/z) : 189 (M+H+) 1-2HZ) 

(3) 4- ( 4 -Methylphenyl) benzaldehyde 

» (KBD : 3095, 3060, 2860, 2765, 1690, 1600, 
1575, 1505 cm" 1 
. »« (CDC1 3 , 5) : 2.42 (3H, s) , 7.29 , 2K d 

J-10.4HZ,, 7.55 (2H, dd, J=6.3, u^' 7 . 74 
«W-6.6, 1.8Hz,, 7.94 ,2H, dd, J=6 . 6 , :. 8 Hz,, 
10.05 (1H, S ) 
APCI-MASS (m/z) : 197 (M+H +, 

M > 4- ( 4 -Chlorophenyl ) benzaldehyde 

« (KBr) : 3055, 2820, 2720, 1695, 1605 CT "1 
NMR (CDCI3, 6) : 7.4-7.5 ( 2H, „, , 7 .55-7. 65 (2 „ 

»>' 7-7-7.8 ,2H, m,, 7.9-8.0 ( 2H, nJ , io.Ofi',:,- 

s) 

APCI-MAss (m/z) : 2 17 ( M+ H + ) 

25 (5) 4- (4-Bromophenyl) benzaldehyde 

» (KBr, : 3050, 2820, 2725, 1705, 1605, . 5 75 
1555 cm -1 

NMR (CDCI3, °> : 7.45-7.55 (2 H, a) , 7 .55-7.65 p« 

7 - 65 - 7 - 75 (2h - m) ' 7 - 95 -3-o5 ( 2H , aJ , 10 ";o 6 

(lh, s) 

APCI-MAss (m/z) : 263, 261 (M+H +; 

To a solution of 4-carboxybenzaldehyde (3.00 a) a r* 
-xethylamine (2 .23 g) in dichlorome.hane .50 ml, was ~. d 



20 
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dropwise isobutyl chloroformate (3.01 g) at 5°C and the 
mixture was stirred at 5°C for 40 minutes. To this 
solution was added aniline (2.05 g) and the mixture was 
stirred at room temperature for 16 hours. Water was added 
5 to the mixture, and the separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. To the residue was added hexane: ethyl acetate (1:1) 
and the powder was collected by filtration to give 4- 
(phenylcarbamoyl)benzaldehyde (2.24 g) . The filtrate was 
10 evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (1.12 

g) . 

IR (KBr) : 3340, 3055, 2820, 2725, 1705, 1650, 
1575, 1535 cm" 1 

15 NMR (DMSO-d 6 , 6) : 7.13 (1H, t, J=7.3Hz), 7.3-7.45 

(2H, m) , 7.79 (2H, d, J=7.5Hz), 8.0-8.2 (4H, m) , 
10.12 (1H, s), 10.46 (1H, s) 
APCI-MASS (m/z) : 226 -(M+H + ) 

20 Preparation 42 

To a solution of ethyl 4-aminobenzoate (3.30 g) in 
pyridine (10 ml) was added dropwise benzoyl chloride 
(3.09 g) at 5°C, and the mixture was stirred at room 
temperature for 1.6 hours. The mixture was poured into a 
25 mixture of ethyl acetate, ice water and 6N hydrochloric 
acid (40 ml), and the separated organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized from 
hexane and ethyl acetate (5:1), and the crystal was 
30 collected by filtration to give ethyl 4- (benzoylamino; - 
benzoate (5.14 g) . 

IR (KBr) : 3300, 3050, 2980, 1720, 1650, 1530 cm" 1 
NMR (DMSO-d 6 , 5) : 1.34 <3H, t, J=7.1Kz), 4.34 (2K, 
q, J=7.1Hz), 7.5-7.7 (5H, m) , 7.95-8.2 (3H, m) , 
35 8.45-8.5 (1H, m) , 10.48 (1H, s) 
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APCI-MASS (m/z) : 2 70 (M+H + j 
Prepar^fj cn /p 

The following compound was obtained according to a 
suular manner co that of Preparation "41. 

4-(2-Pyridylcarbamoyl)ben2aldehyde 

» (KBr) : 3230, 3180, 3115, 3035, 2810, 2725, 

1710, 1675, 1585, 1540 cm"! 

NMR (DMS0-d fi , 5) • 7 20 nw ^ , r ~ 

6' • /.tv (1H, dd, J=6.8, 1.5Hz) 

7-8-7.9 (IK, m), 8.03 (2H, d, J=8.4Hz), 8.20 (2- 
d, £8 «„. 8.15-8.25 UK, m) , 8.4-8.45 (IK, .J*,' 
10 -12 (IK, s), 11.06 (IK, s) 
APCI-MASS (m/z) : 227 ( M +H + ) 



To a solution of [2- (4-chloroohenyl , thiazol-4- 
y- methanol ,l. 42 g) in chloroform (80 mi, was added 
ac.iv.ted manganese dioxide ,5.48 g) a , d the mixture 

~ ^ l ' 8 h ° UrS - — -re was f ilcered £nd .I 
--.-ate was evaporated in vacuo to give 4-formvl-?- M - 
chlorophenyljthiazole (1.23 g). " " ' 

« <KBr, : 3110, 2840, 1695, 1595, 15 75, 1500 m -l 
NMR (DMSO-d fi , 6, : 7 55-7 » „„ , „ 
25 6 * 65 (2H ' ">) ' 8.0-8.1 (2H, 

m), 8.80 (IK, S ), 9.99 (1H . 
APCI-MASS (m/z) , 224 (M+K + , 

To a solution of (3-phenyl P yrazoI-5-yi )m ethanoi (l 30 
g) in acetone ,130 ml, was added activated manganese ' 
epoxide (6.5 g, and the mixture was refluxed 1.5 hours 
The mixture was filtered and the filtrate was evaoo^ated «- 
vacuo to give 3-phenyl-5-formylpyrazole (1.16 g ; " 
IR (KBr, : 2400-3500 (br! , 1676, 1473, 1282, 
1192 cm -1 
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NMR <DMSO-d 6 , 5) : 7.20-7.56 (4H, m) , 7.75-7.95 
(2H, m) , 9.93 (1H, s) , 14.05-14.30 (IK, br) 
APCI-MASS (m/z) : 173 (M+H+J 

5 Preparation 46 

The following compounds were obtained according to 
similar manners to those of Preparations 44 and 45. 

(1) 3- (Pyrazol-3-yl) benzaldehyde 
10 IR (Film) : 3325, 2975, 2920, 2840, 2745, 1700, 

1610, 1585 cm' 1 
NMR (DMSO-d 6 , 6) : 6.84 (1H, d, J=2.0Hz), 7.6-8.25 

(4H, m), 8.36 {IK, s), 10.07 (1H, s), 13.05 (IK, 
br s) 

15 APCI-MASS (m/z) : 173 (M+H + ) 



(2) 6-Phenyl-3-formylpyridine 

IR (K3r) : 3060, 2835, 2785, 2740, 1695, 1590,' 
1560 cm" 1 

20 NMR (CDC1 3 , 5) : 7.25-7.4 (4H, m) , 7.92 (IK, d, 

J=8.3Hz), 8.05-8.15 (2K, m) , 8.24 (IK, dd, J=6.3, 
2.2Hz), 9.14 (1H, dd, J=2.2, 0.7Hz), 10.14 (1H, 
s) 

APCI-MASS (m/z) : 184 (M+H + ) 

25 

(3) 2-Formyl-4- ( pyrrol- i-yl ) pyridine 

IR (K3r) : 3110, 2845, 1705, 1595 cm" 1 
NMR (DMSO-d 6 , 6) : 6.35-6.4 (2H, m) , 7.75-7.8 (2H, 
m) , 7.98 (1H, dd, J=5.2, 2.5Hz), 8.12 (1H, d, 
30 J=2.2Hz), 8.80 (1H, d, J=5.5Hz), 10.0 (1H, s) 

APCI-MASS (m/z) : 173 (M+H + ) 



35 



(4) 



6-Phenylthio-3-formylpyridine 

IR (Film) : 3055, 2840, 2780, 1700, 1585, 1550 cm" 1 
NMR (CDCI3, 6) : 6.94 and 7.49 (total 1H, d, 
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10 



15 



20 



25 



30 



35 



iT'r; fl 7 ' 45 " 7 - 65 (6H ' m) ' 7 -» (tot.i 
ih dd, j. 8 . 4f 2 . 2HZ)/ 8 82 and 8 87 (totai 

J=2.2H Z ), 9.98 and 10.10 (total IF, s> 
APCI-MASS im/z) : 216 (M+H+) " ' 

(5) 4-(Ben2oylamino)benzaldehyde 

» <KBD : 3305, 3055, 2840, 2735, 1715, 1660 , 

1645, 1540 cm -1 

NMR (DMSO-d 6 , 6) • 7 5-7 7 ,c„ . n 

6' 7 -3 7 -7 (5H, m), 7.95-8.15 (3H, 

m) , 8.4 0 (1H # s) to 1? m u 

APCI-MASa (m/ 2 , . 226 (M+H + ) 

(6) 4- (Phenylsulfonylaminojbenzaldehyde 

» (KBr, : 3240, 3060, 2935, 2850, 2765, 1690, 

1680, 1580, 1510 cm" 1 
-NMR (DMSO-d 6 , 5, : 7.29 (2H, d, J=8 . 6U Z) , V 55 . 7 7 
J3H, 7.75-7.9 ,4H, m) , 9.81 (1Hf s) , n / Q1 

tin, s) 

APCI-MASS (m/z) : 262 ( M+ H + ) 

< 7 ) 4-f3-Thienyl)benzaldehyde 

IR (KBr; : i 68 9, 1601, 1211, n 6 7 cn -i 

™* (CDCI3, «) : 7.41-7.47 (2H , m) , 7 . 62 (1K , fc 

J-2 lHz>. 7.70-7.83 (2H, B) , 7.85-7.98 (2H, ' nJ , 
10.02 (1H, S ) 
APCI-MASS (m/z) : 189 (M+H + ) 

(8) 4-(2-Thi-enyl)benzaldehyde 

IR (KBr) : 1699f 1601/ 1213> , 1?0 ^ 

NMR (CDC1,, 6) • 7 14 MP ha t c , 

3 (1H ' dd ' J=5.1, 3.7Hz), 7.40 

(1H, dd, j-s.l, 1.1Hz), 7.47 (1H, dd, J=3.7, 
1.1Hz), 7.70-7.82 (2H, m) , 7.82-7. 96 p,- n) 
10.00 (1H, 8} m) ' 
APCI-MASS : 189 (M+H + ) 
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(9) 4- (Pyrazol-3-yl}benzaldehyde 

IR (Near) : 2400-3700 (br) , 1697, 1606, 1211, 1171, 
837 cm" 1 

NMR (DMSO-d 6 , 6) : 6.90 (1H, d, J=2.3Hz), 7.83 (1H, 
5 br s), 7.85-8.12 (4H, m} , 10.00 (1H, s) , 13.13 

(1H, br) 

APCI-MASS (m/zl : 173 (M+H~) 



10 



15 



( 10 ) 4- ( l-Methylpyrazol-3-yl ) benzaldehyde 

IR (KBr) : 1695, 1603, 1566, 1431, 1306 cm" 1 
NMR (CDC1 3 , 5) : 3.99 (3H, s) , 6.64 (1H, d, 

J=2.3Hz), 7.43 (1H, d, J=2.3Hz), 7.86-8.03 <4H, 

m), 10.01 (IK, s) 
APCI-MASS (m/z) : 187 (M+H + ) 



(11) 4- (l-Methylpyrazol-5-yl) benzaldehyde 

IR (KBr) : 1695, 1608, 1568, 1390, 1215, 1184 cm" 1 
NMR {CDCI3, 6) : 3.95 {3H, s), 6.41 (1H, d, 

J=1.9Hz), 7.56 (1H, d, J=i.9Hz), 7.57-7.68 (2H, 
20 m), 7.93-8.04 (2H, m) , 10.03 (IK, s) 

APCI-MASS (m/z) : 187 (M+K + ) 

(12) 3- (lH-Tetrazol-5-yDbenzaldehyde 

IR (KBr) : 2400-3500 (br) , 1674, 1612, 1560, 1373, 
25 1207 cm' 1 

NMR (DMSO-d 6 , 6) : 7.86 (1H, dd, J=7.7, 7.7Hz), 

8.08-8.20 (1H, m)-, 8.30-8 .42 (IH, -) , 8.57 (IK, 

dd, J=1.5, 1.5Hz), 10.13 (1H, s) 
APCI-MASS (m/z) : 175 (M+H + ) 

30 

Prpparation 47 

To a suspension of 3- (pyrazol-3-yl ) benzor.itriie (37.70 
g) in formic acid (300 ml) was added a suspension of Raney 
Nickel (Trademark : NDT-90) in water (130 ml) and the 
35 mixture was refluxed for 3.5 hours. The mixture was cooled 
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10 



15 



20 



25 



30 



to room temperature and Raney Nickel was removed bv 
-aeration and washed with formic acid (150 nl, The 
filtrate was evaporated to dryness and dichloro»et*ane and 
-e water were added to the residue. The mixture ^ ^ 
adjusted to PH ca. 3.5 by addition of 5 N sodium hydroxide 

~ P :: lut :° t n - The insoiubis — * — ~ ; 21 

ceUte pad and the mtrate was separated. The organic " 
ayer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was ourifi ed by 
column chromatography on silica gel to give 3- (oyrazol-3- 
yUoenzaldehyde (37.17 g) . yrazoi 3 

» (KBr, : 3190, 2975, 2840, 1690, 1605, 1585 cm"! 
^ (DMS0 " d 6' *' ■ 6.84 (1H, d, J=2 .2Hz), 7 . 65 (lH 
eld, j-7.6, 7.6Hz), 7.75-7.85 (2H, m, , 7.8. (1 H ' 
*> J-7.6HZ,, 8.35 (1H, s), 10.07 (1H , s)/ 13 . 0 6 

(1H, br s) 

To a solution of 4-f luorobenzaldehyde (2.48 g, and 

IT ! 1 (3 - 46 9 ' ln N ' N - dimet ^— amide (20 ml, was 
added powdered potassium carbonate ,2.76 g , , and the 
«xtur. was refluxed for 17 hours. The mixture was ooureo 
-to a mixture of ethyl acetate and ice water, and the 
separated organic layer w as washed with water and b^ine 
cried over magnesium sulfate and evaporated in vacuo 
residue was purified by column chromatographv on silica 
g 1V e 4-(4-bromophenoxy)benzaldehyde (I.51 g) 

IR (KBr) : 3030, 2920, 2840, 2735, 1705," .600, 
1560 cm"- 

NMR (CDCI3. 5) : 6.95-7.1 (4H, a , , 7.45-7.55 (2K, 

m), 7.8-7.9 (2K, m) , 9.94 p H s , 
APCI-MASS (m/z) : 279, 277 ( M +H + ) 



35 To a solution 



of 4-bromobenzaldehyde (4.95 g) and 
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4-fluorophenol (4.48 g) in N, N-dimethylacetamide (25 ml) 
was added powdered potassium carbonate (5.53 g) , and the 
mixture was refluxed for 6 hours under nitrogen. The 
mixture was poured into a mixture of ethyl acetate and 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- (4- 
f luorophenoxy) benzaldehyde (1.92 g) as an orange oil. 
10 IR (Film) : 3360, 3075, 2835, 2740, 1695, 1600, 

1585, 1495 cm" 1 
NMR (CDC1 3 , 5) : 6.7-6.8 (1H, mi, 6.85-6.95 (1H, 

m), 7.0-7.2 (4H, m) , 7.8-7.9 (2H, m) , 9.92 (1H, 
s) 

15 APCI-MASS (m/z) : 217 (M+H + ) 

Prpparation 50 

To a solution of 4-phenylthiobenzonitrile (12.23 g) in 
toluene (200 ml) was added dropwise diisobutylaluminum 

20 hydride (1.02M toluene solution) (114 ml) at -70°C over 50 
minutes and the mixture was stirred at -70°C for 30 
minutes. To the mixture were added sodium fluoride (19.45 
g) and water (6.26 g) , and the mixture was warmed to room 
temperature. The insoluble materials were removed by 

25 filtration and washed with toluene. The filtrate was 
evaporated in vacuo and the residue was dissolved in 
tetrahydrofuran (50 ml) . To this solution was added 6N 
hydrochloric acid (19.3 ml) and the mixture was stirred at 
room temperature for 1 hour. The mixture was extracted 

30 with ethyl acetate, and the organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- 
(phenylthio) benzaldehyde (9.83 g) as a yellow oil. 

35 IR (Film) : 3055, 2830, 2745, 1695, 1595, 1560, 
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1505 cm* 1 

»* <CDC1 3 , 5) : 7. 15 - 7 .3 <4K, m) , 7.35-7.6 ,3H, 

m), 7.65-7.75 (2K, m) , 9.91 (1H, S j 
APCI-MASS fm/z) : 215 (M+H + ) 

Preparation ^ 

To a solution of 4.(pyra2oI-l- y i, banzonitrlle (5 . Q 
in dichloromethane (150 ml) was added dropwise 
diisobutylaluminum hydride (1.02M toluene solution, 58 B , , 
keeping the temperature below -60'C. After stirring for " 
one h OUr , sodium fluoride (9.95 g).and water (3.2 ml) were 
added .hereto. The reaction mixture was warmed to room 
temperature over 30 minutes and stirred for 1.5 hours 
insoluble material was removed by filtration. The filtrate 
was concentrated by evaporation in vacuo. The residue was 
dissolved x„ tetrahydrofuran ,25 ml, . To he solution wa = 
added IN-hydrochloric acid and stirred for one hour at room 
temperature. To the mixture was added 5N-sodium hydroxide 
solution (10 ml) . The objective compound was extracted - 
with dichloromethane. The organic layer was washed wxth 
water and brine, dried over magnesium sulfate, evaooratec 
i« vacuo. The residue was chromatographed on siUca ge : 
(100 g, n-hexane - ethyl acetate (1:1,, to give 4 _ (Dvra2ol _ 
l-yl)benzaldehyde (4.36 g). 
25 IR (KBr) : 1695, 1605, 1390, 1200 cm"* 

NMR (CDC1 3 , 5) : 6.54 ,ih, dd, J=2.5, 1.8Hz), 7.79 
UH, d, J=1.5Hz), 7.65-8.10 (SH, m, , 10.02 (1H, 
s, 

APCI-MASS (m/z) : 173 (M+H + ) 

30 

The following compound was obtained according to a 
similar manner to that of Preparation 51. 

5 4 -< Im idazol-l-yl)benzaldehyde 
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IR (KBr) : 1686, 1606, 1522, 1313 cm" 1 

NMR (CDC1 3 , 5) : 7.15-8.10 (7H, m) , 10.05 (1H, s) 

APCI-MASS (m/z) : 173 (M+K + ) 

5 Preparation 53 

To a solution of methyl 5-phenyl-3- 
isoxazolecarboxylate (4.73 g) in dichlorcmethane (150 ml) 
was added dropwise diisobutylaluminum hydride (1.02M 
toluene solution 45.7 ml) at -7CC - -60°C. After stirring 

10 for one hour at the same temperature, sodium fluoride (7.83 
g) and water (2.52 ml) were added thereto. The mixture was 
warmed to room temperature over 30 minutes and stirred for 
one hour. Insoluble materials were removed by filtration. 
The filtrate was evaporated in vacuo. The residue was 

15 chromatographed on silica gel (85 g, n-hexane - ethyl 

acetate (3:1)) to give . 5-phenyl-3-isoxazolecarbaldehyde 
(1.94 g) . 

IR (KBr) : 3126, 1713, 1568, 1456, 1184 cm" 1 
NMR (CDCI3, 6) : 6.90 (1H, s) , 7.35-7.68 (3H, m) , 
20 7.75-7.92 (2K, m) , 10.20 (1H, s) 

Preparation 54 

To the solution of 4-bromobenzaldehyde (462 mg) and 1- 
methyl-4-tri-n-butylstannylpyrazole (1.1 g) was added 

25 tetrakis (triphenylphosphine) palladium (0) (87 mg) . Then the 
mixture was heated for 3 hours at 140°C. After cooling, 
the reaction mixture was diluted with toiuene (6 ml) - An 
aqueous solution (5 ml) of potassium fluoride (1.74 g) was 
added to the mixture and stirred for one hour. Insoluble 

30 material was removed by filtration. The filtrate was 

washed with water and brine, dried over magnesium sulfate, 
and evaporated in vacuo. The residue was chromatographed 
on silica gel (40 g, eluting with n-hexane - ethyl acetate 
(1:2)} to give 4- ( l-methyipyrazol-4-yl ) benzaldehyde (427.4 

35 mg) . 
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IR (KBr) : 1693, 1605, 1169, 831 cm"! 
HHR(CDCl3. 5, : 

7 -73 (1H, s,, 7.85 ,1H, s), 7.80-7.92 ,2H, „ 
9-98 (1H, s) 
APCI-MASS (m/z, : 187 (M+H+) 

To a solution of oxalyl chioride (1-5 
dichloromethane ,30 ,1, w as added a solution of diethyl 
3ul.ox.de a.83 ml, in dichloromethane (4 ml , keeD in t "e 

e„ re be iow -60-c. After 20 minutes, 
yUbenzyl alcohol (2>fi g) in dlchlQ 

dimethyl sulfoxide (2 ml) was 3 hh 0 h * • 

^ mi) was added dropwise at the same 
temperature then stirred for nr^ >, 

added ^ , S - lrred for ° n * hour- To the mixture was 

added triethylamine (8 ml) and sfcirred 3o 

reaction mature was warmed to room temperature ov. 30 

luteT > fter Stirring h ° Ur ' the 

d uted witn ethyl acetate, washed with water and brine, 

aned over magnesium sulfate, evaporated in vacuo T he 
res id ue was chromatographed on silica ge i (80 g , ^ 
with n-hexane - ethyl acetate ,1:1,, to give 4 _ (cya2ol ? 
vllbenzaldehyde (2.20 g, . <cxazol-5- 
IR (KBr, : i 693 , 1610, 1211, im, 829 ^-i 
NMR , CD C1 3 , 6) : 7.54 (l K , s) , 7.75-8.05 (4H, 

8-00 (IK, s), io.03 (1H, s, 
APCI-MASS (m/z) . 174 (M+H + ; 

.To the solution of 3- ,lH-tetr a zoi-5-yl )b enzaldeh V de 
(1-0 g) m pyridine (15 ml, was added 

triphenyichloromethane (1.76 g, a r o-5«.~ T y 
stirril , . . y 3 lhe mixture was 

st.rred .or 4 nours at room temperature. The reaction 
fixture was poured into water and extracted with e -hv'" 
acetate. The organic layer was washed wi^ dil 
hydrochloric acid, water, brine, dried over magnesium 



WO 96/10559 



PCT/JP95/01982 



- 62 - 

sulfate, evaporated in vacuo to give 3- ( 1-trityl-lH- 
tetrazol-5-yl)benzaldehyde (2.51 g) . 

IR (KBr ) : 1699, 1516, 1491, 1446, 1201 cm" 1 
NMR (DMSO-d 6 , 6) : 7.05-7.20 and 7.38-7.53 (15H, 
5 m), 7.80 (1H, dd, J=7.7, 7.7Hz), 8.05-8.14 (1H, 

m), 8.30-8.40 {1H, m) , 8.50-8.55 (1H, m) , 10.12 
(1H, s) 

Prpparation 57 

10 The mixture of 4-f ormylbiphenyl (3.64 g) and 

cycloheptylamine (2.49 g) was heated at 120°C for 6 hours 
under nitrogen. The mixture was cooled to room temperature 
and dissolved in ethanol (30 ml) . To the solution was 
added carefully sodium borohydride (757 mg) , and the 

15 mixture was stirred at room temperature for 1 hour. The 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

20 chromatography on silica gel to give N-(4- 

biphenylylmethyl) cycloheptylamine (5.24 g) as a yellow oil. 
IR (Film) : 3030, 2920, 2850 cm" 1 

NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.5-2.7 (1H, 
m), 3.72 (2H, s), 7.3-7.7 (9H, m) 
25 APCI-MASS (m/z) : 280 (M+H + ) 



Preparation 59 

The suspension of 4- [ 4- (dimethylamino) phenyl ] - 
benzaldehyde (640 mg) and cycloheptylamine (643 mg) in 
toluene (3 ml) was stirred at 120°C for 5 hours under 
nitrogen. The mixture was evaporated to dryness and 
dissolved in ethanol (20 ml) . To this solution was added 
sodium borohydride (107 mg) and the mixture was stirred at 
room temperature for 1 hour. The mixture was evaporated to 
dryness and the residue was extracted with dichloromethane. 
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The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo T h. ■« 
Purified by coluran chromatograDhy on 2 c ^ was 

cycloheptyl 4-m-mwi, , 9 ° 91Ve N " 

5 mg) . M (dlraeth ^no)phenyl]ben 2 ylami ne ,945 

» Mr, : 3275, 3025, 2920, 2850, 2805, 1610 

1535, 1505 cm" 1 
"» .CDCl,. 6, : ,.,.,.„ (12H , „ . 

«. «. («. s) , S .„ , 2H , 6 . 80 • 

«.«X). 7.34 , 2 „. d , 7 ., 5 ., „ 

APCI-MASS (a/ 2) . 323 (M+H+) 

Prepar ari"n f Q 

The mixture of 4-phenoxybenzaldehyde ,1.98 g) and 
benzylanune (1.61 g, was stirred at 120°C for a l 
nitrooen The, „• r ' 4 nours under 

rogen - The mixture was cooled to mom <- 
dissolved in , cooiea to room temperature and 

u-isoived m ethanol (20 ml \ t~ «-w • 

>— lde r a„/:^:rr::: ::i r ;:r:. 

room temperature for 1 hour Tho -, ■ * ' stirred a. 

dryness anrt r h mixture was evaporated to 

or a n c ^ reSldUe 6XtraCted ^loromethane. 
-he organic layer was washed with brine, dried over 

magnesium sulfate and evaporated in vacuo Th* r •„ 

Purified by column chromatography on silica g e t 

IR (Film) : 3 o 3 5, 2915, 2820, 1680, i 505 cm^ 

(CDC1 3' *> ■ 3.78 (2H, s), 3.82 (2H, s) , 6 .S- 
7 -4 (14H, m) 
APCI-MASS (m/z) : 290 (M+H + ) 

Prepara tion fin 

The mixture of 4- P henoxybenzaldehvde (1 98 a) anH 
furfurylamme ,i. 61 g) was stirred „ J,^ ^ *> 

under nitrogen. The mixture was cooled to room 

and dissolved in ethanol ,20 ml,. To this solutlon " J^* 
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added sodium borohydride (378 mg) and the mixture was 
stirred at room temperature for 1 hour. The mixture was 
evaporated to dryness and the residue was extracted with 
dichloromethane. The organic layer was washed with brine, 
5 dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give N-furf uryl-4-phenoxybenzylamine (2.51 g) . 

IR (Film) : 3060, 3035, 2920, 2830, 1590, 1505 cm" 1 
NMR (CDC1 3 , 6) : 3.76 (2H, s) , 3.80 (2H, s), 
10 6.15-6.2 (1H, m) , 6.3-6.35 (1H, m) , 6.9-7.4 (10H, 

m) 

APCI-MASS (m/z) : 280 (M+H + ) 



Prpparation 61 

15 The following compounds were obtained according to 

similar manners to those of Preparation 57, 58, 59 and 60.- 

( 1 ) N- (2-Biphenylylmethyl ) -cycloheptylamine 

IR (Film) : 3060, 3020, 2935, 2910, 2850, 1460 cm" 1 .. 
20 NMR (CDCI3, 5) : 1.2-1.8 (12H, m) , 2.4-2.6 (1H, m) , 

3.71 (2H, s) , 7.2-7.5 (9H, m) 
APCI-MASS (m/z) : 280 (M+H + ) 

(2) N-Cycloheptyl-4-phenoxybenzylamine 

25 IR (Film) : 3030, 2920, 2850, 1590, 1505 cm" 1 

NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 2.6-2.8 (1H, 

n), 3.75 <2H, s), 6.9-7.4 (9K, m) 
APCI-MASS (m/z) : 296 (M+H + ) 



30 (3) N-Cyclohexyl-3-phenoxybenzylamine 

IR (Film) : 3035, 2925, 2850, 1585 cm" 1 

NMR (CDCI3, 6) : 1.3-2.0 (12H, mj , 2.6-2.8 (IK, mi, 

3.75 (2H, s), 6.8-7.4 (9H, m) 
APCI-MASS (m/z) : 296 (M+H + ) 



35 
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(4) N - CyCl ° hept - Vl -f 2 -^-chlorophenyl)thiazol-4- 
yl] methyl amine 

IR (KBr) : 2930, 2850, 1595 cm"! 
NMR ( DMSO- d6 , 6 ) : i. 3 - 2 .2 ( 12H, m) , 

3. 84 (2H , s)/ 7 .„ (1Hf . s ' 
7-9-8.0 (2H, m) UH ' m) ' 

APCI-MASS (iB/ 2 , : 321 (M+H+) 

(KBr) : 3080 ' 2925, 2855, 1575 cm"! 
NMR (DMSO-d 6 , 6, : 1. 3 -1. 9 (12H , m) , 

^ 3 S2 ( 2H br s) , 6 .82 and? . 06 (tQtai ' 

15 APCI-MASS (in/ 2 , : 270 (M+H+) 

(6) N-Cycloheptyl.4.(pyrrol-l-yl,benzyla»lae 

IR (Film) : 2925, 2850, 1610, 1525 cm"! 

3 -79 (2n, s), 6.3-6.4 (2H, m) , 7 .0-7. i (2H ml 
7-3-7.45 (4H, m) * ' 

APCI-MASS (m/z) : 2 69 (M+H + j 

(7) N -Cycloheptyl-3-,py rr ol-i- yl)ben2ylamine 
IR (Film) : 2925 , 2850/ 

NMR (CDCl,, 5) : 1 4-1 9S , ° Cm 

J il2ri, m) , 2.6-? 8 (1H 

»>< 30-6. 35 ,2H, m), 7.10-7.15 (2K, m) , 7.'i 5 - 
7-45 (4H, m) 

APCI-MASS (m/z) : 269 (M + H + ) 

« : 3305, 3135, 3100, 2925, 2855, 1600 

. 1575 cm -1 

NMR (DMSO-d 6 , 6) : 1.3-2.0 (12H, m, , 2.55-, 7 (1H 

»>> 3-82 (2H, S ), 6.35-6.4 (2H, B , , 6.5-6.5 5 "(2H. 



20 



25 
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in), 6.55-6.6 (1H, m), 6.65-6.7 {ih, d, J=2.2Hz), 
8.47 (1H, d, J=5.6Hz) 
APCI-MASS (m/z) : 282 (M+H + ) 

5 (9) N-Cycloheptyl{6-phenylpyridin-3-yl)methylamine 

IR (Film) : 3030, 2910, 2850, 1560 cm" 1 
NMR (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 2.6-2.8 (1H, m) , 
3.83 (2H, s), 7.3-7.5 (2H, m) , 7.65-7.8 (2H, m) , 
7.95-8.05 (2H, m) , 8.61 (1H, s) 
10 APCI-MASS (m/z) : 281 (M+H + ) 

(10) N-Cycloheptyl-3-(pyrazol-3-yl)benzylamine 

IR (Film) : 3210, 2915, 2850, 1610, 1540 cm -1 

NMR (DMSO-d 6 6) : 1.3-1.9 (12H, m) , 2.5-2.7 (IH, 

15 m >' 3 - 72 <2H, s), 6.68 (1H, d, J=2.1Hz), 7.15-7.8 

(5H, m) 

APCI-MASS (m/z) : 270 (M+H + ) 

(11) N-Cycloheptyl-4- ( 4-fluorophenyl ) benzylamine 
20 IR (Film) : 2925, 2855, 1500 cm" 1 

NMR (CDCI3, 5) : 1.4-2.0 (12K, m) , 2.65-2.85 {1H, 

m), 3.81 (2H, s), 7.05-7.2 (2K, m) , 7.35-7.6 <6H, 
m) 

APCI-MASS (m/z) : 298 (M+H + ) 

25 

( 12 ) N-Cycloheptyl-4 - ( 4-chlorophenyl ) benzylamine 
IR (KBr) : 3030, 2925, 2855, 1485 cm" 1 

NMR (CDCI3, 6) : 1.35-2.0 (12H, m) , 2.6-2.8 (1H, 
m), 3.82 (2H, s) , 7.4-7.6 (8H, m) 
30 APCI-MASS (m/z) : 314 (M+H + ) 



(13) N-Cycloheptyl-4- ( 4-bromophenyl ) benzylamine 
IR (KBr) : 3035, 2925, 2855, 1480 cm* 1 
NMR {CDCI3, 6) : 1.3-2.0 (12H, m) , 2.6-2.8 (1H, m) , 
3.81 (2H, s) , 7.35-7.65 (8H, m) 
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APCI-MASS (m/2) : 360, 358 (M+H + ) 

(14) N-Cycloheptyl-4- (4-methylphenyl)benzylamine 
IR (Film) : 3025, 2910, 2855, 1500 cm" 1 
NMR (CDC1 3 , 5) : 1.3-2.0 (12H, m) , 2.39 (3H, S) , 
2.65-2.8 (1H, m), 3.81 (2H, s) , 7.24 (2K, d, 
J=7.6Hz), 7.37 (2H, d, J=8.3Hz), 7.4-7.6 (4H ra) 
APCI-MASS (m/z) : 2 94 (M+H + ) 

(15) N-Cycloheptyl-4-(4-bromophenoxy) benzylamine 

IR (Film) : 3030, 2925, 2850, 1585, 1505, 1480 cm"! 
NMR (CDCI3, 6) : 1.3-2.0 (12H, m) , 2.6-2.8 (1H, m) , 
3.75 (2H, s), 6.8-7.0 (4H, m) , 7.25-7.5 (4H, m) 
APCI-MASS (m/z) : 376, 374 (M+H + ) 



(16) N-Cycloheptyl-4- (4-phenylthio) benzylamine 
IR (Film) : 2920, 2850, 1510 cm" 1 

NMR (CDCI3, 5) : !. 3-2.O (12H, m) , 2.55-2.75 (1H, 
m), 3.75 (2H, s) , 7.2-7.5 (9H, m) 
20 APCI-MASS (m/z) : 312 (M+H + ) 

(17) N-Cycloheptyl- ( 6-phenylthiopyridir.-3-.yl ) me thylamine 
IR (Film) : 3305, 2925, 2850, 1700, 1585, 1560 cm"! 
NMR (CDCI3, 5) : 1.3-2.0 (12H, m) , 2.55-2.75 (1H, 

ml, 3.71 (2H, s), 6.87 , 1K , d, J=8.2Hz), 7.4-7.- 
(6H, m) , 8.35-8.4 (1H, m) 
APCI-MASS (m/z) : 313 (M+H + ) 

(18) N-Cyclohe P tyl-4-(4-benzoylamino) benzylamine 
30 IR (Filra) : 3265, 3150, 3070, 2925, 2850, 1645, 

1615, 1595, 1555 cm" 1 
NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.55-2.7 (l H , 
m), 3.69 (2H, s), 7.07 (i H , d, J=7.7Hz), 7.27" 
(1H, t, J=7.7Hz), 7.5-7.8 (5H, m) , 7.9- 8 .0(2H, 
35 m), 10.22 (1H, s) 
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APCI-MASS (m/z) : 323 (M+H + ) 

(19) N-Cycloheptyl-4- ( 2 -pyr idyl carbamoyl) benzylamine 
IR {KBr ) : 3305, 2925, 2855, 1680, 1610, 1580, 
5 1535, 1505 cirT 1 

NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.5-2.7 (1H, 
m), 3.76 (2H, s) , 7.17 <1H, dd, J=6.3, 4.9Hz), 
7.45 (2H, d, J=8.2Hz), 7.98 (2H, d, J=8.2Hz), 
7.8-7.9 (1H, m) , 8.19 [1H, d, J=8.4Hz), 
10 8.35-8.4 (1H, m), 10.70 (1H, s) 

APCI-MASS (m/z) : 324 (M+H + ) 



(20) N-Cycloheptyl-4- (4-f luorophenoxy) benzylamine 
IR (Film) : 2925, 2855, 1505 cm" 1 

15 NMR (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 2.65-2.8 <1H, m) , 

3.75 (2H, s), 6.85-7.1 (6H, m) , 7.2-7.35 (2H, m) 
APCI-MASS (m/z) : 314 (M+H + ) 

(21) N-Cycloheptyl-4- (phenylsulf amoyl) benzylamine 

20 NMR (DMSO-d 6 , 6) : 1.2-1.8 (12H, m) , 2.5-2.6 (1H, 

m), 3.70 (2H, s) , 7.0-7.15 (3H, m) , 7.15-7.25 
(2H, m), 7.47 (2H, d, J=8.3Hz), 7.68 <2H, d, 
J=8.3Hz), 10.23 (1H, s) 
APCI-MASS (m/z) : 359 <M+H + ) 

25 

(22) N-Cycloheptyl-4- (3-thienyl) benzylamine 
IR (KBr) : 2924, 1458, 1201, 775 cm' 1 

NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.62-2.78 (IK, 
m), 3.80 (2H, s) , 7.30-7.47 (5H, m) , 7.50-7.60 
30 (2H, m) 

APCI-MASS (m/z) : 286 (M+H + ) 



35 



(23) N-Cycloheptyl-4- (2-thienyl)benzylamine 

IR (Neat) : 2924, 1502, 1458, 1101, 810 cm" 1 

NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.62-2.78 (1H, 
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»>. 3 .79 (2H, S ), 7 . 07 (1 „. dd , J=5>1/ 3 
7.22-7.40 (4H, m) , 7.50-7.65 (2H, m) 
APCI-MASS (m/ 2 ) : 2 86 (M+H + ) 

(24) M-Cycloheptyl.4- ( pyra2ol- 1 -yi, b e ilzylan , ne 

IR (Neat) : 2927, 1610, 1525, 1460, 1394 on"* 
«* (CDCI3, 5, : 1.30-1. 95 (12H, m, , 2 .60-2.7 8 (1H 
»>' 3.81 (2 H, s), 6.46 (1 H , t . a=2 .iH 2) , 7.36-" 
7.06 (2H, m)( 7.58-7.68 ,2H, n) , 7 . 71 (1H , d 
J-1.6HZ), 7.91 aH/ d/ j= 2 . 1H2) 
APCI-MASS (m/ 2 ) : 2 70 ( M+ H + ) 

(25) N-Cycloheptyi-4-, lBldazol . 1 . yl)beMylajiilne ' 

IR (Neat) : 2922, 1522, 1303, 1057 cm"! 
™* 'CDCI 5, : 1.30-1.98 (12H, , 2 .60- 2 .S0 ,1H, 
*>< 3.83 (2H, S ), 7.20 (1H, d, J-i.QHz), 7 27 
(1H, d, J-1.0HZ), 7.30-7.50 (4H, m, , 7 . 84 (1H 
APCI-MASS (m/2, : 2 70 ( M+ H + ) 



(26, ^£0^ 

» ' : 3277, 2924, 1572, 1443, U 94, 80. cm"! 

*« (CDCI3, 5) s 1.30-2.20 (12H, m, , 2^?^ 
m >< 3.78 (2H, s), 3.94 (3H, s), 7.27- 7 . 47 (4H " 
m) ' 7 - 58 flH, s), 7 . 74 (ih, s) 
APCI-MASS (m/2, : 284 (M+H + ) 

(27, ^c^hept y i-2-,2-p h en y it hi op he .n-5- y i, methylamine 
(Neat) : 2924, 1599, 1462, 754 an"! 
NMR (CDCI3, 5, : a.30-1.98 (12H, m) , 2 .66-2.85 (1 « 
"<>< 3.98 (2H, S ), 6.87 (l H , d , J=3 .6 H ., 7 15*"' 
(1H, d, J=3.6H2), 7.18-7.45 (3H, m) , 7 . 5 ,_ 7 ^ 
(2H, m, ^ 
APCI-MASS (m/z) • 286 {M+H+J 



35 



(28) N-Cycloheptyl-4- (0 xazol-5-yl)benzylani„e 
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IR {KBr ) : 2924, 1510, 1485, 1103, 822 cm -1 
NMR (CDC1 3 , 5) : 1.30-1.98 (12H, m) , 2.60-2.80 (1H, 
m), 3.81 (2H, s), 7.33 (1H, s), 7.33-7.46 (2H, 
m) , 7.55-7.69 (2H, m) , 7.90 (1H, s) 
5 APCI-MASS (m/z) : 271 (M+H + ) 

(29) N-Cycloheptyl- (2-phenylfuran-5-yl) methylamine 
IR (Neat) : 2924, 1545, 1456, 1020, 760 cm" 1 
NMR (CDCI3, 5) : 1.30-1.95 (12H, m) , 2.64-2.80 (1H, 
10 m), 3.84 (2H, s) , 6.24 (1H, d, J=3.3Hz), 6.57 

(1H, d, J=3.3Hz) , 7.17-7.45 (3H, m) , 7.58-7.72 
(2H, m) 

APCI-MASS (m/z) : 270 <M+H + ) 

15 (30) N-Cycloheptyl- (5-phenylisoxazol-3-yl) methylamine 
IR (Neat) : 2926, 2854, 1616, 1574, 1456, 1113, 
766 cm" 1 

NMR (CDC1 3 , 5) : 1.30-1.98 (12H, m) , 2.65-2.82 (1H, 
ra) , 3.90 (2K, s) , 6.53 (1H, s) , 7.34-7.53 (3H, 
20 m) , 7.70-7.86 (2H, m) 

APCI-MASS (m/z) : 271 (M+K + ) 

( 31 ) N-Cycloheptyl- ( 3-phenylpyrazol-5-yl ) methylamine 
IR (Neat) : 2300-3600 (br) , 1570, 1460, 1358, 

2 5 102 6 cm" 1 

NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.65-2.82 (1H, 
m), 3.92 (2H, s), 6.46 (1H, s) , 7.20-7.50 (3H, 
m) , 7.64-7.80 (2H, m) 
APCI-MASS (m/z) : 270 (M+H + ) 

30 

( 32) N-Cycloheptyl- ( 4 -phenyl thiophen- 2 -yl ) methylamine 
IR (Neat) : 2924, 2852, 1502, 1458, 1367, 841, 

735 cm" 1 

NMR (CDCI3, 6) : 1.32-1.98 (12H, m) , 2.70-2.88 (1H, 
35 m) , 4.01 (2H, s) , 7.19-7.62 (7H, m) 



WO 96/10559 



PCT/JP95/01982 



10 



15 



- 71 - 

APCI-MASS (m/z) : 286 (M+H+) 

(33) *-Cyc^^ 

» (Neat) : 2300-3600 (br) , 1514, 1456 , 1350 
1205 cm' 1 

(DMSO- d 6) : a2Hf mK 2 5Q _ 2 i2 

1H 3.73 (2H , s) , 6 . 67 QH/ d# J=i 

7-30-7.90 (5H, »,, 12.70-13.40 {1H , br) 
APCI-MASS (m/z) : 270 (M+H+) 

IR : 2922, 2852, 1510, 1462, 1429, 1358, 

1234 cm" 1 

*» 6, : |12h , 2 

«• 3-»0 <2H, .,. 3. 9S s,. 6 . 52 d 

J-2.2HZI, 7.29-7.40 ,3H, „ , 7 . 70 . v 60 

i TcZ : :: 24, 2854 - " m - u62 ' i385 ' — 

inuk ( L.DC1 -a , 6) : 1 32-1 qa /iou 

J i.J* 1.98 (12H, m), 2.62-2.81 (IK 

"»< 3.83 (2H , s) , 3 .89 (3K , s)/ 629 ^ " 

J-1.9HZ,, 7.33-7.46 (4H, m, , 7 . 5l (1H# d> 
J=1.9Hz) 
APCI-MASS (m/z) : 284 (M+H + ) 

(36) ^ K t;^t a - tri ^ 

" (KBr) • 2922 ' 2852 ' 1*97, 1515, 1452, 750 
698 cm -1 

«** (CDC1 3/ 6) : 1.30-1.95 ( 12H, m) , 2 . 62 _, 7Q (1H 
3.83 (2H , S) , 7.10-7.50 fl7 „, m) , 7 . 96 _ 8 ^ 
(2H, m) " ~ 

FAB-MASS (m/z) : 514 (M+H + ) 

35 (37) N-Cycloheptyl-4- ( phenylcarba m oyl,ben 2 yla m ine 
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(KBr) : 3475, 3345, 3055, 2925, 2850, 1645, 



1600, 1525, 1505 cm" 1 



NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m> , 2.5-2.65 (1H, 
m), 3.78 (2H, S) , 7.09 (1H, t, J=7.3Hz), 7.35 
(2H, S>, 7.48 (2H, d, J=8.2Kz), 7.78 (2H, d, 
J=7.5Hz), 7.90 (2H, d, J=8.2Hz), 10.20 (1H, s) 
APCI-MASS (m/z) : 323 (M+H + ) 

(38) N-Cycloheptyl-4-(phenylsulfonylamino)benzylamine 
IR (KBr) : 3130, 3015, 2930, 2855, 1610, 1570, 
1505 cm" 1 

NMR .(DMSO-dg, 6) : 1.2-1.8 (12H, m) , 2.5-2.6 (1H, 
m), 3.58 (2H, s) , 6.99 (2H, d, J=8.5Hz), 7.16 
(2H, d, J=8.5Hz), 7.45-7.6 (3H, m) , 7.65-7.75 

15 (2H, m) 

APCI-MASS (m/z) : 359 (M+H + ) 



Proration 62 

The mixture of 4-formyl-2- (4-chlorophenyl) thiazole 
20 (2.24 g) and benzylamine (2.14 g) was stirred at 120X 

under nitrogen for 5 hours. The mixture was cooled to room 
temperature and dissolved in ethanol (30 ml) . To this 
solution was added sodium borohydride (378 mg) and the 
mixture was stirred at room temperature for 1.1 hours. The 
25 mixture was evaporated to dryness and the residue was 
extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography to give N-benzyl- [2- (4-chlorophenyl) thiazol- 
30 4-yl]methylamine (3.22 g) . 

IR (Film) : 3060, 3030, 2915, 2835, 1495 cm" 1 
NMR (DMSO-d 6 , 6) : 2.64 (1H, br s) , 3.67 (2K, s), 

3.78 (2H, s), 7.2-7.4 (5H, m) , 7.52 (1H, s) , 7.5- 
7.6 (2H, m) , 7.9-8.0 (2H, m) 
35 APCI-MASS (m/z) : 315 (M+H + ) 
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Preparation 63 

The mixture of 3-bromomethylbiphenyl (6.58 g) and 
cycloheptylamine (6.03 g) was stirred at- 120'c for 3.5 
hours under nitrogen. The mixture was cooled to room 
temperature, and the mixture of dichloromethane and wate^ 
were added thereto. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give N- (3-biphenylylmethyl ) - 
cycloheptylamine (4.49 g) as an orange oil. 

IR (Film) : 3060, 3030, 2920, 2850, 1460 cm" 1 
NMR (CDC1 3 , 5) : 1.4-2.0 (12H, m) , 2.7-2.85 (1H, 

m), 3.85 (2H, s), 7.3-7.7 (9H, m) 
APCI-MASS (m/z) : 280 (M+H + ) 

Preparatory H 

The following compounds were obtained according to 
similar manners to those of Preparations 62 and 63. 

(1) N-Cycloheptyl-4-(pyridin-3-yl)benzylamine 

NMR (CDCI3, 5) : 1.3-1.9 (12H, m) , 2.9-3.05 (1H, 
m), 7.3-7.6 (5H, m) , 7.8-7.9 (1H, m) , 8.5-8.6 
(1H, m) , 8.8-8.85 (1H, m) 
APCI-MASS (m/z) : 281 (M+H + ) 



(2) N-Cycloheptyl-4-(pyridin-2-yl)benzylamine 

IR (Film) : 3050, 3005, 2920, 2850, 1585, 1565 cm" 1 
NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.6-2.7 (l H , 

m), 3.74 (2H, s), 7.25-7.5 (3H, m) , 7.8-8.1 (4H ( 
30 m), 8.6-8.7 (1H, m) 

APCI-MASS (m/z) : 281 (M+H + ) 

(3) N-Cycloheptyl-4- ( 4-benzoyl ) benzylamine 

IR (Film) : 3050, 2925, 2850, 1655, 1605 cm" 1 
35 nmr (CDCI3, 5) : 1.4-2.0 (12H, m) , 2.6-2.8 (1H, m) , 
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3.87 (2H, s), 7.4-7.65 (5H, m) , 7.75-7.9 (4H, m) 
APCI-MASS (m/z) : 308 (M+H + ) 

Prpnaration 65 
5 To a solution of 3- (2-methylthiazol-4-yl ) - 

benzylamine-hydrochloride (2.41 g) in a mixture of 
dichloromethane (30 ml) and water (10 ml) was added 5K 
sodium hydroxide aqueous solution and adjusted to pH 9-10. 
The separated organic layer was washed with brine, dried 
10 over magnesium sulfate and evaporated in vacuo. To the 
residual oil was added cycloheptanone (1.68 g) and the 
mixture was stirred at 120°C under nitrogen. The mixture 
was cooled to room temperature and dissolved in ethanol (30 
ml) . To this solution was added sodium borohydride (378 
15 mg) and the mixture was stirred at room temperature for 2.5 
hours. The mixture was evaporated to dryness and the 
residue was extracted with dichloromethane. The organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
20 column chromatogaphy on silica gel to give N-cycloheptyl-3- 
(2-methylthiazol-4-yl)benzylamine (2.07 g) as a yellow oil. 
IR (Film) : 3380, 2915, 2855, 1455 cm* 1 
NMR,(CDC1 3 , 6) : 1.30-2.0 (12H, m) , 2.7-2.85 (1H, 
m) , 2.76 (3H, s), 3.82 (2H, s), 7.32 (IK, s) , 
25 7.25-7.4 (2H, m) , 7.75-7.9 (2H, m) 

APCI-MASS (m/z) : 301 (M+H + ) 

Preparation 66 

To a suspension of N-cycloheptyl-4- ( 4- 

30 benzoyl ) benzylamine (1.87 g) in ethylene glycol (10 ml) 
were added potassium hydroxide (511 mg) and hydrazine 
monohydrate (1.95 g) , and the mixture was stirred at 150°C 
for 5 hours and at 200°C for 4 hours. The mixture was 
poured into a mixture of dichloromethane and ice water, and 

35 the separated organic layer was washed with water and 
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brine, dried over magnesium sulfate and evaporated in 
vacuo The residue was purified by coluxnn chro.atograohv 
on sU.ca gel to give N-cycloheptyl-4- ( 4-benzyl , benzylamlne 
U.Z9 g) as an orange oil. 

IR (Film) : 3025, 2905, 2850, 1510 crn^ 

NMR (CDC1 3 , 6) : l. 4 -2.0 (1 2H , m, , 2.6-2.S (1H , B) 

3.74 (2H, s), 3.96 (2H, s), 7.I-7.4 (9H, m, 
APCI-MASS (m/z) : 294 (M+H + ) 

PreparaM^n s-7 

To a solution of 3- (pyrazol-3-yl ) benzaldehyde (4.33 a) 
m pyridine (20 ml) was added trityl chloride (7 71 g, 
under ice cooling. The mixture was stirred for 30 minutes, 
and then warmed to room temperature. After stirring for 3 
hours at the same temperature, the reaction mixture was 
Poured into ice aqueous hydrochloric acid, extracted with 
ethyl acetate. The organic layer was washed with water and 
brxne, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chroaatograohy 
on silica gel (eluting with n-hexane - ethyl acetate (2-1,) 
to give 3-(l-tritylpyrazol-3-yl)benzaldehyde (9.26 g) 
IR (KBr) : 3477, 3060, 3030, 1697, 1601, 1491, 
1444 cm -1 

NMR (DMSO-d 6 , 6) : 6.93 (1H, c, J=2.5Hz), 7.1-7.5 

(16H, m), 7.63 (1H, dd, J=7.7, 7.7Hz), 7.85 (IK, 
d, J=7.7Hz), 8.08 (1H, d, J=7.7Hz), 8.25 (1H, s) 
10.04 (1H, s) 

Prepara tion fift 

The mixture of 3- U-trityl P yrazol-3-yl > benzaldehvde 
(15.31 g) and benzylamine (7.91 g) was stirred at l? 0 'c fo- 
5 hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (120 ml). To -h*s 
solution was added carefully sodium borohydride (1.4o\) a * 
room temperature and the mixture was stirred for 2 hours 
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The mixture was concentrated in vacuo and to the residue 
were added dichloromethane and ice water. The separated 
organic layer was washed with brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
5 by column chromatography on silica gel to give N-benzyl-3- 
(l-tritylpyrazol-3-yl)benzylamine (12.18 g) as an amorphous 
solid. 

IR (KBr) : 3059, 3028, 1599, 1493 cm" 1 
NMR (DMSO-d 6 , 6) : 3.65-3.75 (4H, m) , 6.77 <1H, d, 
10 J=2.5Hz), 7.05-7.45 (18H, m) , 7.55-7.75 (2H, m) 

Preparation 69 

To a suspension of N-benzyl-3- { l-tritylpyrazol-3- 
yl) benzylamine (8.60 g) in anisole (17.2 ml) was added 

15 trif luoroacetic acid (34.4 ml) at room temperature and the 
mixture was stirred at 80°C for 3.5 hours. The mixture was 
concentrated in vacuo and the residue was pulverized with 
diisopropyl ether. The powder was collected by filtration, 
washed with diisopropyl ether and dried in vacuo to give N- 

20 benzyl-3- (pyrazol-3-yl ) benzylamine bis (trif luoroacetate) 
(7.35 g) • 

IR (KBr) : 3059, 3005, 1669, 1510, 1489 cm" 1 
NMR (DMSO-d 6 , 6) : 4.2-4.3 (4H, m) , 6.70-6.75 (IK, 
m) , 7.1-7.6. (7H, m) , 7. "75-8.0 (3K, m} 

25 

Preparation 70 

To a solution of 2 , 4-dichloro-6-methyl-3-ni tropyr idine 
(30.33 g) in acetonitrile (100 ml) was added dropwise 
sodium methoxide (28" methanol solution) (85.1 ml) at 5°C, 

30 and the mixture was stirred at 80°C for 6 hours. The 
mixture was cooled and poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 

35 column chromatography on silica gel to give 2 , 4-dimethoxy- 
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6-methyl. 3 -nitropyridine (28.21 g) as a pale yellow 
crystal. - 

» (KBr) : 3093, 3035, 3005, 2960/ 2868. ' 1601, 1581 
1531 cm -1 

NMR (DMSO-d*, 6) • 2 44 MH «m r, 

6' ' • <:.*4 (3H, s), 3.92 and 3.94 (6H, 

s x 2), 6.97 (1H, s) 
APCI-MASS (m/z) : 199 (M+H +) 

To a solution of 2, 4-dimethoxv-6-methyl-3- 

aooTr" 1 " hh 8 ' 1 9> in 1 ' 4 " di ° Xane (2 °° ml) and -thcoi 

(100 ml, was adde d 101 palladia on carbon (14 ^ 
nitrogen and the mixture was hydrogenated under atmosoheric 
Pressure for 4.5 hours. Palladium on carbon was filtered 
off and the filtrate was evaporated in vacuo. The residue 
was purified by column chromatography on si i ica gel tQ givg 

3-am ln o-2,4-dimethoxy-6-methyl P yridine (23.4! g) as an 
orange oil. 

IR (Film) : 3458, 3373, 2945, 2856, 1605 cm"! 

NMR (DMSO- dfi , 5, : 2 26 (3H o t to 

6' £.£x> (jh, s), 3.79 and 3.82 (6H 

s x 2), 3.96 (2H, br s), 6.52 (1H, S , 

APCI-MASS (m/z, : 169 (M+H + > 

Preparation 7? 

To a solution of 3-amino-2, 4-bis (methvlthio, -6- 
methylpyridine (7.90 g) in dichloromethane (160 ml, was 
added N,N-dimethylaniline (5.73 g) at 5'C, followed by 
dropwise addition of phenyl chloroformate (6.78 g, r he 
mixture was warmed to room temperature and stirred at 4 
hours. To the mixture were added ice water (60 ml, and 6K 
hydrochloric acid ,10 ml,, and the separated organic lave, 
was washed with brine, dried over magnesium sulfate and" " 
evaporated in vacuo. The residue was crystallized, and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried in vacuo to give 3- 
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phenoxycarbonylamino-2, 4-bis (methylthio) -6-methylpyridine 
(10.46 g) . 

IR (KBr) : 3410, 3228, 3196, 3145, 3003, 2926, 1732, 
1591, 1556, 1537 cm" 1 
5 NMR {DMS0-d 6 , 5} : 2.45 <6H, s) , 2.46 (3H, s) , 6.94 

(1H, s), 7.0-7.5 (5H, m), 9.48 (1H, br s) 
APCI-MASS (m/2) : 321 (M+H + ) 

preparation 73 

10 To a solution of 2, 4, 6-trif luoroaniline (883 mg) and 

N,N-dimethylaniline (0.91 ml) in methylene chloride {18 ml) 
was added phenyl chlorof ormate (0.83 ml) and the mixture 
was stirred at room temperature for 4 hours. The reaction 
mixture was washed with lN-hydrochloric acid (three times), 
15 water, aqueous sodium bicarbonate, water, and brine. The 
organic layer was dried over magnesium sulfate and 
evaporated in vacuo. The resulting solid was collected and 
washed with n-hexane to give phenyl N- (2,4,6- 
trif luorophenyl ) carbamate (1.46 g) . 
20 IR (KBr) : 3253, 1749, 1722, 1538, 1240, 1200 cm' 1 

NMR (CDC1 3 , 5) : 6.26 (1H, br s), 6.70-6. 86 (2H, m) , 

7.10-7.46 (5H, m) 
APCI-MASS (m/z) : 268 (M+H+) 

25 preparation 74 

To a solution of 3-amino-2 , 4-dimethoxy- 6- 
methylpyridine (23.40 g) in dichloromethane (200 ml) was 
added N, N-dimethylaniline (20.23 g) , followed by dropwise 
addition of phenyl chlorof ormate (23.94 g) at 5°C. The 

30 mixture was warmed to room temperature and stirred for 3 
hours. The resulting precipitates were collected by 
filtration, washed with dichloromethane and diisopropyl 
ether, and dried in vacuo to give 2, 4-dimethoxy-6-methyl-3- 
phenoxycarbonylaminopyridine (21.95 gi as a white crystal. 

35 ir (KBr) : 3408, 3251, 3147, 3064, 2983, 2947, 286C, 
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1713, 1593, 1497 cm -1 
NMR (DMSO-d 6 , 5) : 2.38 (3H, s) , 3.85 <6H, »,, 

6-72 (1H, s), 7.05-7.3 (3H, m) , 7.35-7:45 (2H, 
m), 8.83 (1H, br) 
APCI-MASS (m/z) : 289 (M+H + ) 

Prenaral-i 0n m 

A mixture of 4- (4-bromophenoxy)ber.zaldehyde (10 0 g) 
and benzylamine (5.42 g) was stirred at 120°C for 4 hours 
After cooling to room temperature, the resulting solid was 
suspended in ethanol (150 ml). To the suspension was added 
carefully sodium borohydride (1.36 g) , and the mixture w as 
stirred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and the residue was extracted with 
15 methylene chloride. The organic layer was washed with 

water, brine, dried over magnesium sulfate, and evaporated 
m vacuo. The residue was purified bv column 
chromatography on silica gel (250 g, eluting with methvlene 
chloride - methanol (20:1)) to give N-benzyl-4- (4- 
bromophenoxy) benzylamine (11.51 g) as a pale yellow oil. 
I* (Neat) : 3061, 3028, 2700-3000 (br) , 1608, 1583, 

1504, 1481, 1240 cm" 1 
NMR (CDC1 3 , 6) : 3.79 (2H, s), 3.82 (2H, s),. 
6.80-7.00 (4H, m), 7.20-7.50 (9H, m) 
25 APCI-MASS (m/z) : 368, 370 (M+H + ) 

Preparat-inn If. 

The mixture of 3- (l-trityloyrazol-3-yl) benzaldehyde 
(9.18 g) and cycloheptylamine (3.75 g) was stirred at i?C'C 
for 4 hours. The mixture was cooled to room temperature 
and dissolved in ethanol (120 ml). To this solution was 
added sodium borohydride (836 mg) and the mixture was 
stirred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and extracted with methylene chloride. 
The organic layer was washed with water and brine, dried 
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over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
(eluting with methylene chloride - methanol (40:1 to 10:1)) 
to give N-cycloheptyl-3- ( l-tritylpyrazol-3-yl ) benzylamine 
5 (7.92 g) . 

NMR {DMS0-d 6 , 5) : 1.20-1.90 (12K, m) , 2.50-2.70 (1H, 
m), 3.69 (2H, s) , 6.77 (1H, d, J=2.5Hz), 7.05- 
7.50 (12H, m) , 7.55-7.65 (1H, m) , 7.71 (1H, s) 
APCI-MASS (m/z) : 512 (M+H + ) 

10 

Preparation *n 

To a suspension of 3-amino-2, 4, 6- 
trimethylpyridine • hydrochloride (5.18 g) in 1,2- 
dichloroethane (120 ml) was added diisopropylethylamine 

15 (19.39 g) at room temperature, followed by addition of 

phenyl chlorof ormate (7.05 g) . The mixture was refluxed 
for 10 hours under nitrogen. The mixture was cooled and 
poured into ice water. The separated organic layer was 
washed with brine, dried over magnesium sulfate and 

20 evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3- 

phenoxycarbonylamino-2, 4, 6- trimethyl pyridine as a crude 
orange oil (3.17 g) . 

IR (KBr) : 3275, 2924, 1740, 1713, 1605, 1550 cm" 1 
25 NMR (DMS0-d 6 , 5) : 2.22 (3H, s) , 2.39 (6H, s), 7.01 

(1H, s), 7.2-7.6 (5H, m) , 9.42 (IK, brs) 
APCI-MASS (m/z) : 257 (M+H + ) 

Preparation ?9 

30 To a suspension of 4-chloro-6-methyl-2-methylthio-3- 

nitropyridine (16.0 g) in a mixture of 1,4-dioxane (200 ml) 
and methanol (50 ml) was added Raney-Nickel (NDT-90; 
trademark: Kawaken fine chemicals) (ca. 30 g) under 
nitrogen, and the mixture was hydrogenared under 

35 atomospheric pressure for 3 hours. Raney-Nickel was 
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filtered off and the filtrate was evaporated in vacuo , he 
residue was pu rified by colmrm chroRiatographv - on s , . 

to give 3-an l ino-2-chloro-6-n l ethyi-4-,ethvlth;o D vridin e ' 
(12.86 g) as an orange oil. 

> IR (film) : 3424, 3322, 2922, 1707, 1606# 1570 , 

1529 cm" 1 

NMR (DMSO-d 6 , 6, : 2 . 29 (3K, s>, 2.31 (3K, s>, 4.93 

(2H, brs), 6.98 (1H, s) 
APCI-MASS (m/z) : 191/ 189 (K+H+) 

Preparafin n -?o 

To a solution of 3-amino-4-chIoro-6-methyi 
methylthiopyridine (12.75 g, in dichloromethane „oo ml » 

was added N,N-dimethylaniline (6.00 g» ac 5 . c r>lln '. , 
, y/ <it o rollowec by 

dropwise addition of phenylchloroformate (7.n g , The 
mixture was warmed to room temperature and stirred at' t h e 
same temperature for 4 hours. The mixture was washed with 

su f I hyd ; OChl ° riC ^ briR6 ' ^ — -^esiu, ' 

sulfate and evaporated in vacuo. The residue was 

tnturated with diisopropyl ether and collected b v 
nitration, washed with diisopropyl ether and d-ied < r 
vacuo under phosphorus pentoxide tc give 2-chioro-6-methy- 
4-methylthio-3-phenoxycarbonyla m ino P yridine (9.58 g, 

IR (KBr) : 3194, 2924, 1751, 1579, 1514, 1489 cm"! 
NMR (DMSO-d 6 , 6) : 2.29 (3H, s), 2.50 (3H, s), 

6-7-6.85 (3H, m) , 6.98 (1H, S ) , 7 1-7'^",^ 
9.35 (1H, brs) 

Preparation an 

To a solution of 3, 5-di-tert-buc yl -4-hydroxyDhenoi 
(9.65 g, and imidazole (3.55 g) in N, N-diaethvIf or^mide 
(80 ml, was added tert-butyldimethylsilyi chloride -6 .4 c < 
at 5°c, and the mixture was stirred at room temoeratu^e 
3 hours. The mixture was poured into a mixture o* ethv'" " 
acetate and ice water, and the separated organic iaver'was 
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washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give l-tert- 
butyldimethylsilyloxy-3, 5-di-tertH^ 
{13.91 g) as a white solid. 

IR (K3r) : 3651, 2958, 2929, 2858, 1601, 1470 cm" 1 
NMR (CDC1 3 , 5) : 0.18 (6H, s) , 0.91 (9H, s) , 
1.41 (18H, s), 6.73 (2K, s) 
APCI-MASS (m/z) : 336 <M + ) 



prop^rafion 81 

To a suspension of sodium hydride (60% oil dispersion) 
(1.65 g) in N,N-dimethylformamide (100 ml) was added 
dropwise a solution of l-tert-butyldimethylsilyloxy-3, 5-di- 
15 tert-butyl-4-hydroxybenzene (13.89 g) in N,N- 

dimethylformamide (70 ml) at 5°C, and the mixture was 
stirred at the same temperature for 1 hour. Tc the 
resulting solution was added chloromethyi methyl ether 
(4.99 g) at 5°C and the mixture was stirred at room 
20 temperature for 5 hours. The mixture was poured into a 

mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
25 tert-butyldimethylsilyloxy-3,5-di-tert-butyl-4-methoxy 
methoxybenzene (13.49 g) as a yellow solid. 

IR (KBr) : 2962, 2929, 2897, 2860, 1597 cm" 1 

NMR (CDCI3, 5) : 0.19 (6H, s) , C.9S (9K, s), 1.41 

(18H, s), 3.62 (3H, s), 4.36 (2H, s) , 6.72 (2H, 

30 S) 

AFCI-MASS (m/z) : 331 (M+H + ) 

To a solution of l-tert-butyldimethylsilyloxy-3, 5-di- 
35 tert-butyl-4-methoxymethoxybenzene (13.42 g) in 
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tetrahydrofuran (20 ml, was added 1 . 0M solution- of 
tetrabutylammonium fluoride (38.8 ml, at room' temperature 
and the mixture was stirred at the same temoeratu^e for 2 
hours. The mixture was poured into a mixture of ethyl 
acetate and ice water and the separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 3, 5-di-tert- 
butvl-4 -methoxymethoxyphenol (9.43 g, as a yellow crysfcal 
IR (KBr) : 3369, 3012, 2958, 2910, 2870, 2779, 1610,' 
1589 cm -1 

NMR (CDC1 3 , 6, : 1.42 (18H, s, , 3.63 (3H, S , , 
4.87 (2H, s,, 6.74 (2H, s) 

15 Prenarflt-jpn a? 

To a solution of 1- ( 4 -f luorophenoxy, -4-nitrobenzene 
(22.9 g, ln ethyl acetate (200 ml, was added 10* palladium- 
carbon ,501 wet, (9.16 g,, and the mixture was hydrogenated 
under atmospheric pressure at room temperature for 3 hours 
Palladium on carbon was filtered off and washed with 
tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on sUica 
gel to give 4- (4-f luorophenoxy) aniline (18.27 g, as a red 
powder. 

25 IR (KBr) = 3450 ' 33 *5, 3325, 3230, 3070 3045, 3020, 

1635, 1490 cm -1 
NMR (CDCI3, 5, : 6.65-6.75 (2H, m, , 6.8-7.05 (6H, m, 
APCI-MASS (m/z, : 204 (M+H + , 

30 Preparat-ipn n/| 

To a solution of 3- (4-f luorophenoxy) benzyl alcohol 
(3-97 g, in chloroform (50 ml, was added activated 
manganese dioxide (15.82 g, and the mixture was rented 
for 4.5 hours. Manganese dioxide was filtered off and the 
filtrate was evaporated in vacuo to give crude 3- M - 
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fluorophenoxyjbenzaldehyde (3.81 g) as a yellow oil. 

IR (Film) : 3074, 2837, 2819, 2731, 1701, 1585, 1502, 

1481, 1450 cm" 1 ■ 
NMR (DMS0-d 6 , 6) : 7.1-7.45 (6H, m) , 7.55-7.75 (2H, 
5 m), 9.98 (1H, s) 



Prpparation 85 

To a suspension of lithium aluminum hydride (5.69 g) 
in tetrahydrofuran (300 ml) was added dropwise a solution 

10 of 4- (4-fluorophenoxy)benzonitrile (21.32 g) in 

tetrahydrofuran (200 ml) at 5°C, and the mixture was 
stirred at room temperature for 4 hours. To the mixture 
was added sodium fluoride (16.80 g) , followed by dropwise 
addition of cold water (5.41 g) and the mixture was stirred 

15 at room temperature for 45 minutes. The insoluble 
materials were filtered off and washed with 
tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4- (4-f luorophenoxy) benzylamine (21.39 g) as a 

20 yellow oil. 

IR (KBr) : 3352, 3269, 3043, 2864, 1645, 1606, 
1495 cm" 1 

NMR (DMSO-d 6 , 5) : 3.69 (2H, s) , 6.9-7.4 (8H, m) 
APCI-MASS (m/z) :201 (M+K + -NH 3 ) 

25 

Prpparafion 86 

To a solution of phenyl chlorof ormate (31.2 g) in 1,2- 
dichloroethane (250 ml) was added dropwise a solution of 
3-amino-2, 4, 6-trimethylpyridine (22.62 g) in 1,2- 

30 dichloroethane (120 ml) at 100°C, and the mixture was 

refluxed for 1 hour under nitrogen. The mixture was cooled 
zo room temperature and added dropwise a mixture of ethyl 
acetate (2 (!) and tetrahydrofuran (1 0 . The precipitates 
were collected by filtration, washed with ethyl acetate and 

35 diisopropyl ether and dried in vacuo over phosphorus 
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pentoxide to give 2, 4, 6-trimethyl-3- 

Phenoxycarbonylaminopyridine-hydrochloride (4* 84 g) 
» (KBr, : 3413, 1741, 1645, 1541, 1483 cm^ 
KMR (DMS0-d 6 , 5, : 2.49 (3H, s), 2.69 (6K, s), 

7-2-7.5 (5H, m), 7.65-7.75 (1H, m, , 9 .' 63 and 
10.20 (total 1H, br s) 
APCI-MASS (m/z) : 257 (M+H+-HC1, 

Prspar fl fi nn o-7 

To a solution. of 5-amino-4, 6-bis (methvlthio) -2- 
methylpyrimidine (4>1Q g) , n dichloroBetha ; e (8o 

added N,N-dimethylaniline (2.96 g, at 5'c, followed by 
dropwise addition of phenyl chloroformate (3.51 g, The 
mxxture was stirred at room temperature for 2 hours under 
■utrogen. The mixture was washed with dilute hydrochloric 
acxd and brine, dried over magnesium sulfate and evaoorated 
xn vacuo. The residue was triturated with diisooropyl 
ether collected by filtration, washed with diisopropy! 
ether and dried in vacuo to give 4, 6-bis (methvlthio) -2- 
methya-5-phenoxycarbonylaminopyrimidine (5 74 g} 

IR (KBr) : 3217, 3005, 2924, 1711, 1595, 1485 cm"- 
NMR (DMSO-d 6 , 6, :■ 2.49 (6H, s), 2.59 ,3H, s), 

7-0-7.5 (5H, m), 9.27 and 9.68 (total 1H ' s) 
APCI-MASS (m/2) : 322 (M+H + ) 
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Prpnarafj^n oo 

To a solution of 2- (3-bromophenyl, -l, 3-dioxolane 
(20.42 g) and triisopropoxyborane (25. id g) in 
tetrahydrofuran (350 ml, was added dropwise n-butylH thiu, 
(1.70M hexane solution, 78.8 ml) ac -72'c ove^ ?-hours 
under nitrogen. The mixture was warmed to room temperature 
and stirred for 21 hours. The mixture was poured into a 
mixture of ethyl acetate and dilute hydrochloric acid and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in 
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vacuo. The residue was purified by column chromatography 
on silica gel to give crude dihydroxy- (3-fonayiphenyl) - 
borane (14 .S3 g) . 

IR (K3r) : 3354, 234C, 1678, 1603, 1581 cm" 1 
NMR (DMSO-d 6 , 6) : 7.55-7.7 (IK, at) , 7.8-8.15 !2H, 

n) , 8.33 (2H, s) , 10.03 (IK, s) 



p rfpa i-afion 89 

To a suspension of 4-bromo-l-tritylpyrazole (18.96 g) 
and crude dihydroxy- ( 3- formyiphenyl ) borane (14.6 g) in 
toluene (400 ml) were added powdered potassium carbonate 
(10.10 g) and tetrakis (triphenylphosphine)paliadium(C) 
(2.81 g), and the mixture was refluxed for 6 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
water, and the separated organic layer was washed with 
brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- (l-tritylpyrazol-4-yl)benzaldehyde 
(2.65 g) as a yellow solid. 

IR (KBr ) : 3C57, 3024, 2812, 2727, 1699, 1603, 
1585 cm~~ 

NMR (DMS0-d 6 , 6) : 7.0-7.15 (5H, m) , 7.35-7.5 (iCH, 
m), 7.7-7.85 (2H, m) , 7.97 (IK, d, J=7.7Hz), 8.1 
(1H, d, J=7.7Hz), 8.31 (1H, s) , 10.13 (1H, s) 



To a solution of 3-bromobenzaldehyde (1.25 g) and 
l-methyl-4-tri-n-butylstanniopyrazole (3.0 g) was added 
tetrakis (triphenylphosphine) palladium (0) (234 mg) . Then 
the mixture was heated for 4 hours at 140°C. After 
cooling, the reaction mixture was diluted with toluene (16 
ml). AT. aqueous solution (14 ml) of potassium fluoride 
(4.7 g) was added to the mixture and stirred for one hour. 
Insoluble material was filtered off. The filtrate was 
washed with water and brine, dried over magnesium sulfate, 
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and evaporated in vacuo. The residue was Monographed 
on « x« gei (60 g , eluting with n . hexane _ 

a.2,, to g lve 3-(l-methylpyrazol-4-yl,benzaldehyde (978.1 

' IR (Neat) : 29,3, 2818, 1686, 1608, 1230, 1174 cm"* 
NMR (CDC1,, 5) • 3 qo n n -, 

3' O) . 3.98 (3H, s), 7.47-7.58 (1H, m , , 

7-65-7.78 (3H, m> , 7.83 (1H, s , , 7.93-7.98 (1H 
m), 10.04 UH, s) 
APCI-MASS (m/z) : 187 (M+H + ) 

Prenar a j-i rn ?1 

To a solution of 3- [ (E) ~3-dimethylaminopropenoyl 1 - 
benzonitrile ,8 g, in acetic acid (8Q ^ ^ ^ 

jnethylhydrazine (2.23 ,i, . The fixture was stirred for 3 5 
hours at room temperature. To the solution was added 5N- ' 
sodxum hydroxide aqueous solution in order to basify under 
ice cooling and extracted with ethyl acetate. The organic 
layer was washed with saturated sodium bicarbonate 
solution, water, brine, dried over magnesium sulfate 
evaporated in vacuo. After chromatography on silica'gei 
(e.utmg with dichloromethane-methanol), 3-(i- 
methylp y razol-3-yl)benzonitrile (4.45 g) and 3-(l- 
■ethylpyrazol-S-yl, benzonitrile ,2.09 g , were obtained. 

3- (l-Methylpyrazol-3-yl) benzonitrile; 
mp : 97-98-c 

IR (KBr J : 3115, 2935, 2220, 1602, 1471, 1 352 , 
124 6 cm" 1 

NMR (CDC1 3 , 5) : 3.97 ( 3H, s), 6.56 (1„, d/ J=2 . 3H2] , 

7.37-7.60 (3H, m) , 7.95-8.10 (2H, m) 
APCI-MASS (m/z) : 184 (M+H + ) 

3- (l-Methylpyrazol-5-yl) benzonitrile; 
mp : 95-97°c 

IR (KBr) : 3066, 2951, 2231, 1475, 1416, 1335, 
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1236 cm 1 

NMR (CDCI3, 5) : 3.92 (3H, s) , 6.37 (1h', d, J=1.5Hz), 

7.50-7.75 {5H, m) 
APCI-MASS (m/z) : 184 (M+H + ) 

5 

Prpparation 92 

A mixture of 3- (bromoacetyl ) benzonitrile (38.2 g) and 
formamide (190 ml) was heated for 30 minutes at 185°C and 
cooled to room temperature. The mixture was poured into 

10 saturated sodium bicarbonate solution (400 ml) and 

extracted with ethyl acetate (1.8 t) . The organic layer 
was washed with water and brine, dried over magnesium 
sulfate. After evaporation to 200 ml, the resulting 
precipitate was collected by filtration, washed with ethyl 

15 acetate - isopropyl ether (2:1) to give 3- ( imidazol-4- 
yl) benzonitrile (13.3 g) . 
mp : 190-191-C 

IR (KBr) : 2250-3240 (br) , 2224, 1606, 1477, 1333, 
1070, 970, 824, 789 cm" 1 
20 NMR (DMSO-d 6 , 5) : 7.50-7.68 (2H, m) , 7.70-7.87 {2H, 

m) , 8.05-8.20 (2H, m) , 12.32 (1H, br) 
APCI-MASS (m/z) : 170 (M+H + ) 

Preparation 93 

25 To a solution of methyl 4-formylbenzoate (5.0 g) in 

ethanol (50 ml) was added sodium borohydride (576 mg) 
carefully at 0-5°C and stirred for 30 minutes. The mixture 
was poured into water and extracted with dichloromethane . 
The organic layer was washed with water and brine, dried 
30 over magnesium sulfate, evaporated in vacuo to give methyl 
4-hydroxymethylbenzoate (5.06 g) . 

IR (KBr ) : 2750-3670 (br) , 1722, 1614, 1437, 1286, 

1111, 1047, 1016, 756 cm" 1 
NMR (CDCI3, 6) : 1.89 (1H, t, J=5.9Hz), 3.92 (3H, s) , 
35 4.77 (2H, d, J=5.9Hz), 7.37-7.50 (2K, m) , 7.97- 
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8 -10 (2H, m) 
APCI-MASS (m/z) : 167 (M+H+) 

Preparaf-j nn 

To a solution of methyl 4-hydroxymethylbenzoate (5 0 
g) and imidazole (4.1 g, in N, N-dimethyl formamide ,25 «i, 
was added tert-butyldimethylsilyl chloride (4 77 a) ' 
carefully at 0-5'c and stirred for 2 hours at room 
temperature. The reaction mixture was poured into o.is 
hydrochloric acid (100 ml) and extracted with ethyl 
acetate. The organic layer was washed with water and 
brine, dried over magnesium sulfate, evaporated in vacuo to 

g.ve methyl 4- <tert-butyldimethylsilyloxym e thyl)benzoate 
(8.43 g) , 

15 IR (N6at) 2954 < 2859, 1724, 1464, 1281, 1 107 , 

841 cm" 1 

»« <CDC1 3 , 5) : 0.11 (6H, s), 0.95 ,9H, s , , 3 9 , 

<3H, s), 4.79 (2K, s) , 7.34-7.44 (2K, m) , 7.95- 
8-05 (2H, m) 
20 APCI-MASS (m/z) : 281 (M+H + ) 

Prepar^^ or; 

A mixture of methyl 4- (tert-butyldimethylsiiyioxy- 
methyl,benzoate (1.0 g, and hydrazine monohydrate ,0.87 ml, 
in ethanol (0.8 ml) was refluxed for one hour. After 
cooling to room temperature, the reaction mixture was 
poured into water and extracted with ethvl acetate The 
organic layer was washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo to give [4-,te-t- 

butyldimethylsilyloxymethyl) benzoyl] hydrazine (l.Ogj* 
mp : 83-85"C 

IR (KBr) : 3273 (br), 2954, 2858, 1662, 1599, 1539, 

1335, 1254, 1093, 841 cm' 1 
NMR (DMSO-d 6 , 6) : 0.08 ,6H, s) , 0.91 (9H, s} , 4 47 
(2H, s)/ 4.75 (2H, s), 7.30-7.40 (2K, m) , 7.75- 
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7.85 (2H, m) , 9.72 (1H, s) 
APCI-MASS (m/z) : 281 (M+H + ) 

Preparation .95 

5 To a mixture of [4- { tert-butyidimethylsilyloxymethyl) - 

benzoyl] hydrazine (8.0 g) and ethyl 

acetimidate-hydrochloride (4.24 g) in ethanol (160 ml) was 
added triethylamine (4.8 ml) at room temperature and 
stirred for 30 minutes. The reaction mixture was 

10 evaporated in vacuo. Then the residue was dissolved in 

ethyl acetate (120 ml) , washed with water and brine. The 
organic layer was dried over magnesium sulfate, evaporated 
in vacuo. And the residue was heated for 10 minutes at 
200°C, cooled to room temperature, chromatographed on 

15 silica gel (200 g, eluting with n-hexane - ethyl acetate 
(2:1)) to give 2- [4- (tert-butyldimethylsilylqxymethyl ) - 
phenyl] -5-methyl-l, 3, 4-oxadiazole (6.35 g) . 
mp : 62-65°C 

IR (KBr) : 2956, 2933, 2897, 2860, 1576, 1502, 1257, 
20 1086, 843 cm" 1 

NMR (DMSO-d 6 , 5) : 0.10 (6H, s), 0.92 (9K, s), 2.58 
(3H, s), 4.80 (2K, s), 7.45-7.55 (2H, mj , 7.90- 
8.00 (2H, m) 
APCI-MASS (m/z) : 305 (M+H + ) 

25 

Preparation 97 

To a solution of 2- [ 4- ( tert-butyldimethylsilyloxy- 
methyl) phenyl] -5-methyl-l, 3, 4-oxadiazole (2 . 0 g) in 
methanol (20 ml) was added IN hydrochloric acid (13 ml) 

30 dropwise at 0-5°C and stirred for one hour. The reaction 

mixture was recooled to 0-5°C, and sodium bicarbonate (1.15 
g) was added thereto carefully. The mixture .was extracted 
with dichloromethane, washed with water and brine, dried 
over magnesium sulfate, evaporated in vacuo. The resulting 

35 precipitate was collected by filtration ana washed with 
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» <»r, : 33,3 «*,. 2877, ^ 

1257, 1053, 833, 729 cm"! 
NMR (DMS 0-d 6 , 6) : 2 . 58 (3 „, s) , 4 . £S ( ,„ 

5.35 uh, t , 7 .;:: 7> ; 7 

*>, 7.87-7.97 ( 2H , n) ' 
APCI-MASS (n/z, : 191 (M+H+) 

10 Prepare Qft 

A mixture of 2- [4- <tert-butvld«nethvl i i 

H» -1> was heated for 2 droDa « ^ b -^»« 
room temperature t-h. ' " = ooli "9 to 



o 



mp ; 90- 92 °c 
IR (KBr) 



2953, 2929, 2885, 2854, 1524, 1460, 1431 
1255, HOI, 1003, 835 cm -1 
™* (CDC1 3 , 5, : 0 .08 ,6H, „ , 0 .94 (9» s , - - 7 

; 2 3 H H ' :- 77 <2h ' s) - 5 - is s; ; 6 .; 0 ;;; 03 

<2H, m), 7.27-7.55 (7 H , m) 
APCI-MASS (m/z) . 394 (M+K+) 

Tc the solution of N-cycloheptvi-4- (4-ber- v , s ^ , 
4H-1, 0, 4-*--, a7n , De ^yI-5-methvl- 
i,-,4 ~iazol-3-yi)benzylamin e (500 „ a ] in , " 

T"ir iad - Biack (5c ° - - (25 

00m t ^ f ° r 4 ' 5 at tne 

-00m. temperature. Palladium Black was removed bv 

rutration. The fil trate was basified wjLth ; 

hvdrox.de aqueous solution under ice cooUna anH 

in vacuo to drvness The ^ ln 9 and evaporated 

aryness. The residue was diluted wi <- h 
d^chloromethane-methanol (5:1,, dried over ma^ium 
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sulfate, evaporated in vacuo. After chromatography on 
silica gel (15 g, eluting with dichloromethane-methanoi 
(4:1)) N-cycloheptyl-4- (5-methyi-4H-l, 2, 4-triazoi-3- 
yUbenzylamine (219.6 mg) was isolated. 
5 IR (KBr ) : 2500-3700 (br) , 2926, 2854, 1564, 1458, 

1099 cm" 1 

NMR (CDCl 3 , 5) : 1.30-2.00 (12H, m) , 2.48 (3H, s) , 
2.65-2.80 (1H, m), 3.83 (2H, s) , 4.60-5.15 (2H, 
br), 7.30-7.40 (2H, m) , 7.90-8.00 (2H, m) 
10 APCI-MASS (m/2) : 285 (M+I-T) 

To the solution of 3- (lH-tetrazol-5-yl) benzaldehyde 
(600 mg) in N, N-dimethylf ormamide (6 ml) was added sodium 

15 hydride (60== oil suspension, 138 mg) at 0-5°C. After 

stirring for 15 minutes, to the mixture was added methyl 
iodide (0.43 ml). The solution was stirred for 3 hours at 
room temperature, then stirred for 30 minutes at 40°C. The 
reaction mixture was poured into water and extracted with 

20 ethyl acetate, washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo. After 
chromatography on silica gel (25 g, eluting with n-hexane - 
ethyl acetate (1:1), 3- (2-methyl-2H-tetrazol-5- 
yl) benzaldehyde (510.7 mg) and 3- { 1-methyl-lH- tetrazoi-5- 

25 yl ) benzaldehyde (81.6 mg) was obtained. 

3- (2-Methyi-2H-tetrazol-5-yl) benzaldehyde 
mp : 98-99°C 

IR (KBr) : 3072, 2839, 1691, 1587, 1520, 1443 cm" 1 
30 NMR <DMSO-d 6 , 5) : 4.47 (3H, s), 7.81 (1H, dd, J=7.7, 

7.7Hz), 8.05-8.10 (1H, m) , 8.33-3.40 (1H, m) , 
8.55-8.58 (1H, m) , 10.14 (1H, s) 
APCI-MASS (m/z) : 189 (M+H + ) 

35 3- (i -Methyl- lH-tetrazol-5-yl) benzaldehyde 
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IR (KBr) : 1699, 1608, 1535, 1450, 1394 chT* 

NMR (DMSO-d c , 6) ■ 4 ■>■> , 1H B > -, „- ' 

6' o) . A. 22 (3H, s), 7.8/ (1H, dd, J=7.7, 

7.7H2,, 8.13-8.25 ,2H, m), 8.38-8.40 (1H, ra , 
10.14 (1H, s) 
APCI-MASS (m/z) : 189 ( M +H + > 

Prgnar^ir^ | n f 

*° solution of 4-f luorobenzaldehyde (3.0 g) and 

-H-l,2,«-tnazole (2.0 g, in N, N-dimethylf ormamide (30 ml) 

was added potassium carbonate (4.0 g, . Then the 

was heated for one hour at 120'C Afi-or- ■ 

j.e.\j t-. /irner cooling, the 

reaction mixture was diluted with ethyl acetate (300 ml) 
washed with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The resulting solid was collected and 
washed wxth cxisopropyl ether to give 4- (1K-1, 2 , 4-triazol- 
i-yl)benzaldehyde (I.95 g) . 
mp : 147-148°C 

IR (KBr) : 3130, 2856, 1709, 1603, 1518, 1441 
1275 cm" 1 

NMR (CDCI3, 5) : 7.88-8.01 (2H, m) , 8.01-8 14 (2K 
™>, 8.16 (1H, s,, 8.70 (1H, 3), 10 . 07 ' 
APCI-MASS (m/z) : 174 (M+H + ) 

?repar-*Mn n ] np 

To a solution of 4-f luorobenzaldehyde (5.0 g) and 1- 
1,2,3-tr.azole (3.33 g) in N, N-dimethylf ormamide (50 ,1 . 
was added potassium carbonate (6.68 g, . Then the mix^u-e 
was heated for one hour at 120'c. After cooling the 
reaction mixture was diluted with ethyl acetate '(300 ml, 
washed with water, brine, dried over magnesium sulfate and 
evaporated to about 50 ml in vacuo. The resulting 
precipitate was collected by filtration, washed'with n- 
hexane to give 4- (lH-1 , 2, 3-triazol-l- y : >oenzaldehvde n ^ 
g). The mother liquid was evaporated to abou<- 10 m^ <n 
35 vacuo. The resulting precipitate was also collected in the 



20 



25 



30 
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similar procedure as mentioned above to give 4-(2H-l,2,3- 
triazol-2-yl) benzaldehyde (297 mg) . 

4- (1H-1, 2, 3-Triazol-l-yDbenzaldehyde 

IR (KBr) : 3138, 3116, 2845, 1695, 16G3, 1516, 1419, 
1389 cm" 1 

NMR (CDC1 3 , 5) : 7.91 (1H, s) , 7.93-8.11 (4H, m) , 

8.12 (1H, s), 10.09 (1H, s) 
APCI-MASS (m/z) : 174 (M+H + ) 

4- (2H-1, 2, 3-Triazol-2-yl)benzaldehyde 

IR (KBr) : 3114, 3084, 2715, 1699, 1603, 1508, 1408, 
1383 cm" 1 

NMR (CDC1 3/ 5) : 7.89 (2H, s) , 7.95-8.06 (2H, m) , 
15 8.23-8.33 (2H, m) , 10.06 (1H, s) 

APCI-MASS (m/z) : 174 (M+H + ) 

Preparation 103 

To a solution of 4-f luorobenzaldehyde (6.21 g) in 

20 N, N-dimethylf ormamide (100 ml) were added 

11-methylpiperazine (6.01 g) and powdered potassium 
carbonate (8.29 g) , and the mixture was stirred at 150°C 
for 4.5 hours under nitrogen. The mixture was poured into 
a mixture of ethyl acetate and ice water, and the separated 

25 organic layer was washed with water and brine, dried over 

magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 
(4-methylpiperazin-l-yl) benzaldehyde (5.31 g) as a yellow 
solid. 

30 IR (KBr) : 2935, 2840, 2790, 2750, I69C, 1600, 1560, 

1520 cm" 1 

NMR (DMSO-d 6 , 5) : 2.22 (3H, s), 2.4-2.5 (4H, m) , 
3.35-3.45 (4H, m) , 7.04 (2H, d, J=8.8Hz), 7. 70 
(2H, d, J=8.8Hz), 9.71 (IK, s) 

35 
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Preparatory \ f ? / \ 

To a solution of 4-bromoaniline (6.88 g>' in pyridine 
(20 «i, was added dropwise methanesulfonyl chloride (4.58 
9) at 5-C and the mixture was stirred at 5'C for 1.5 hours 
and at room temperature for 1.5 hours. The mixture was 
poured into a mixture of ethyl acetate and dilute 
hydrochloric acid and the insoluble materials were filtered 
off. The filtrate was separated and the organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried to give 4-bromo-N- 
methylsulfonylaniline (8.30 g) . 
IR (KBr) : 3290, 1490 cm" 1 
15 NMR ( DM S0-d 6 , 6) : 3.00 (3H, », , 7.16 (2H, d, 

J=8.7H 2)/ 7.52 (2H, d, J=8.7Hz), 9.92 (1H, br) 

To a suspension of N-methyl-N-methoxy-4- 
20 sulfamoylbenzamide (3.53 g) and benzoic acid (1.95 g , <n 

d.chloromethane (100 ml, were added 4-dimethylaainopyridine 
(1.96 g) and 1- (3-dimethylaminopropyl) -3-ethyl 
carbodiimide-hydrochloride (3.07 g, at room .temoerature and 
the mixture was stirred at the same temperature for 18 
25 hours. The mixture was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give N-methyl-N-methoxy 4- (N-benzo y l S ulfamoyl, benzamide 
(1.35 g) . 

30 IR (KBr) : 3072, 2970, 2937, 1649, 1597, 1560, 

1544 cm -1 

NMR (DMS0-d 6/ 5) : 3.27 (3K, s), 3.55 (3H, s», 7.35- 
7-5 (3K, m), 7.68 (2H, d, J=8.2Hz), 7.85-7.95 
(2H, m), 7.96 (2H, d, J=8.2Hz) 
35 APCI-MASS (m/z) : 34 9 (M+H + ) 
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Preparat ion 106 

To a suspension of 4-cyanobenzaldehyde (26.23 g) was 
added carefully sodium borohydride (3.78 g) at room 
temperature, and the mixture was stirred at the same 
5 temperature for 2 hours. The mixture' was evaporated in 
vacuo and the residue was extracted with dichloromethane . 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo to give crude 
4-cyanobenzyl alcohol (24.97 g) as an oil. 
10 IR (Film) : 3419, 2916, 2875, 2229, 1610 cm" 1 

NMR (CDC1 3 , 5) : 2.07 (1H, br) , 4.79 (2H, br s) , 7.48 

(2H, d, J=8.1Hz), 7.65 (2H, d, J=8.1Hz) 
APCI-MASS (m/z) : 134 (M+H + ) 



15 proration 107 

To a solution of 4-cyanobenzyl alcohol (24.96 g) in 
N,N-dimethylformamide (100 ml) were added imidazole (16.0 
gi and tert-butyldimethylsilyl chloride (31.0 g) at room 
temperature and the mixture was stirred for 2 hours. The 

20 mixture was poured into a mixture of ethyl acetate and ice 
water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4-(tert- 

25 butyldimethylsilyloxymethyDbenzonitrile (40.78 g) as an 

oil. 

IR (Film) : 2954, 2429, 2885, 2858, 2229, 1610 cm" 1 
NMR (CDCI3, 6) : 0.11 (6H, s), 0.95 (9H, s), 4.79 
(2H, s), 7.43 (2H, d, J=8.3Hz), 7.63 (2H, d, 
30 J=8.3Hz) 

APCI-MASS (m/z) : 248 (M+H + ) 



35 



Drpnaration 108 

To a solution of n-butyllithium (1.71M hexane 
solution, 58.5 ml) in diethyl ether (150 ml) was added 
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dropwise 3-bromopyridine (15.8 g) at 5'c, and the mixture 
was stirred at 5'C for an hour. The mixture was cooled to 
-6CC and a solution of 4- (tert-butyldimethyisiiyl- 
oxymethylJbenzonitrile (19.79 g) in diethyl" ether (80*1} 
was added dropwise over 1.2 hours under nitrogen. The 
mixture was gradually warmed to room temperature and " 
stirred at the same temperature for additional 2 hours. 
The mixture was poured into a mixture of ethvl acetate and 
dilute hydrochloric acid, and the separated organic laye^ 
was washed with water and brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give 3-['(4-tert- 

butyldimethylsilyloxymethyl) benzoyl] pyridine (4.96 g) as a 
red oil. 

IR (Film) : 3034, 2954, 2930, 2885, 2856, 1660, 1608, 

1585, 1537 cm -1 
NMR (CDC1 3 , 6) : 0.16 (6H, s), 0.99 ( 9H , s) , 4.87 
(2H, s), 7.50 (2H, d, J=7.6Hz), 7.83 (2H, d, 
J=7.6Kz), 7.4-7.5 (1H, m) , 8.1-8.2 (1H, m) , 8.8- 
8.9 (IK, n), 8.99 (1H, d, J=2.1Hz) 
APCI-MASS (m/z) :328 (M+K + ; 

Preparation ing 

To a suspension of 3- [ (4-tert-butyldimethylsilyloxy- 
methyl) benzoyl] pyridine (4.94 g) in ethylene glycol (4o"ml) 
were added potassium hydroxide (1.27 g) and hydrazine 
hydrate (4.84 g) and the mixture was stirred at 150'C for 2 
hours and at 200°c for 4 hours. The mixture was poured " 
into a mixture of ethyl acetate and ice water, and the 
separated organic layer was washed with water and brine 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 4- (3-pyridylmethyl) benzyl alcohol (1.26 g) £s an 
orange oil. 

IR (Film) : 3323, 3030, 2920, 2868, 1579, 1549, 
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1514 cm" 1 

NMR (CDC1 3 , 5) : 1.85 (IK, br) , 3.97 (2H, s) , 4.67 

!2H, s), 7.15-7.5 (6K, m) , 8.45-8.55 (2H, m> 
APCI-MASS (m/z) : 2CC (M+H^i 

. 5 

To a solution of 4- (3-pyridylsiethyl) benzyl alcohol 
(1.26 g) in chloroform (30 mi) was activated manganese 
dioxide (5.50 g) and the mixture was refluxec for 2 hours. 
10 Manganese dioxide was removed off and the filtrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give 4- (3-pyridylmethyl) - 
benzaldehyde (1.09 g) as an orange oil. 

IR (Film) : 3029, 2989, 2910, 2831, 273S, 1697, 1599, 
1510 cm -1 

NMR (CDCI3, 6) : 4.07 (2H, s) , 7.24 (1H, dd, J=7.8, 
4.8Hz), 7-35 (2H, d, J=8.1Hz), 7.47 (1H, dd, 
J=7.8, 1.4Hz), 7.83 (2H, d, J=8.1Hz), 8.49 (1H, 
d, J=1.4HZ), 8.51 (IK, s), 9.9S (IK, s) 
20 APCI-MASS (m/z) : 198 <M+K + ) 

To a solution of l-ethoxycarbonyl-4-diethylphosphono- 
1,4-dihydropyridine (34.71 g) in tetrahydrofuran (200 mi) 

25 was added dropwise n-butyliithium (1.71M hexane solution, 
70.2 ml) at -60*C over 30 minutes under nitrogen, and the 
mixture was stirred at -60*C for 40 minutes. To this 
solution was added dropwise a solution of 4-cyanobenzyl 
bromide (27.40 g) in tetrahydrofuran (80 ml) at -60*C and 

30 the mixture was gradually warmed to room temperature and 
stirred fcr 21 hours. The mixture was poured into a 
mixture of ethyl acetate and dilute hydrochloric acid, and 
the separated organic layer was washed with water and 
brine," dried over magnesium sulfate and evaporated in 

35 vacuo. The residue was purified by column chromatography on 
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silica gel to give 1 -ethoxycarbonyI-4- ( 4-cyanobenzvl ) 

diethylpho3 P hono-l # 4-dihydropyr±dine (47.10 g, £s a cr „ de 
red oil. 

IR (Film) : 3053, 2891, 2933, 2903, 2227, 1723, 1689, 

1625, 1606 cm -1 
NMR (CDC1 3 , 6, : 1.2-1.4 (9 H, m, , 3. 06 (2H, d, 
J-7.6H2), 4.1-4.3 <6K, m), 4.7-4.9 (2H, m) , 
7.65-7.9 <2H, n) , 7.22 (2K, d, J=8.2Hz), 7.55 
(2H, d, J=8.2Hz) 
10 APCI-MASS (m/2) : 405 (M+H + ) 

Preparer i nn 

To a solution of l-ethoxycarbonyl-4- (4-cyanobenzvl) -4- 
diethylphosphono-l,4-dihydropyridine (42.10 g) in 
dichloromethane (350 ml) was added dropwise 
diisobutylaluminum hydride (1.01M toluene solution, 515 ml) 
at -60«c over 55 minutes and the mixture was stirred a*- - 
60-c for 1.5 hours. The mixture was gradually warmed to 
5-C and stirred at 5'c for 1.5 hours. To the mixture we^e 
adaed sodium fluoride (87.34 g) and water (28.11 g , ar.c the 
mixture was stirred at room temperature for an hour T h I 
insoluble materials were filtered off ana washed with 
dichloromethane. The filtrate was evaporated in vacuo and 
the residue was dissolved in tetrahydrofuran (2C0 ml;, T o 
this solution was added 6N hydrochloric acid (30 ml) 'and ^ 
the mixture was stirred at room temperature for 3 hours'. 
The mixture was adjusted to pK ca. 8 by addition of 5N 
sodium hydroxide and extracted with dichloromethane. ' ? h - 
organic layer was washed with water and brine, dried eve- 
magnesium sulfate and evaporated in vacuo. The residue'was 
purified by column chromatography on silica gei to give 
4-(4-pyridylmethyl)benzaldehyde (4.62 g) as a red oil. 

IR (Film) : 3381, 3053, 3030, 2924, 2931, 2738,^1697, 
1606, 1576 cm -1 

35 NMR (CDCI3, 5) : 4. 08 <2H, S ), 7.1-7.2 (ZK, m) , 



25 



30 
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7.3-7.45 (2H, m) , 7.8-7.9 (2K, m) , 3.5-8.6 (2H, 
m) , 10.00 (IK, s) 

Prpparat.ion 113 
5 To a solution of pyrazole (1.67 g) in 

N, N-dimethylf ormamide (30 ml) was added sodium hydride (60* 
oil suspension, 950 mg) at 0-5°C. After stirring for 30 
minutes, to the mixture was added a solution of 
4-bromomethylbenzonitrile (4.0 g) in N, N-dimethylf ormamide 
10 {10 ml) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chromatographed on 
15 silica gel (100 g, eluting with n-hexane - ethyl acetate 

(1:1)) to give 4- (pyrazol-l-ylmethyl) benzonitrile (3.49 g) . 
mp : 80-81°C 

IR (KBr) : 3055, 2958, 2229, 1610, 1510, 1446, 1392, 
1275 cm" 1 

20 NMR (CDC1 3 , 5) : 5.39 (2H, s), 6.33 (1H, dd, J=2.1, 

2.1Hz), 7.18-7.30 (2H, m) , 7.44 (IK, d, J=2.1Hz), 
7.55-7.70 (3H, m) 
APCI-MASS (m/z) : 184 (M+H+) 

25 Prpp^ral-ion 114 

To a solution of imidazole (1.67 g) in 
N, N-dimethylf ormamide (30 ml) was added sodium hydride (60 : . 
oil suspension, 950 mg) at 0-5°C. After stirring for 30 
minutes, to the mixture was added a solution of 

30 4rbromomethylbenzonitrile (4.0 g) in N, N-dimethylf ormamide 
(10 ml) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 

35 evaporated in vacuo. The residue was chromatographed on 
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silica gel (100 g, eluting with dichloromethane - methanol 

(15:1)) to give 4- (imidazol-l-ylmethyljbenzonitrile (3 26 
g) . 

IR (KBr, : 3095, 3057, 2229, 1608, 1510, 1425, 1236, 

1074, 731 cm -1 
MM* (CDC1 3 , 5, : 5.21 ,2K, 3,, 6.90 (1H , 3), 7.1. 

(1H, s), 7.15-7.27 (2H, a), 7.57 (1H , 5) , 7.60- 
7.72 (2H, m) 
APCI-MASS (m/z) : 184 (M+H + ) 



?rpnara ^j"n 11" 

To a suspension of 3, 5-di-tert-butyl-4-hydroxyben 2 oic 
add (10.0 g) in methanol (100 ml, were added sodium 
hydroxide (1.6 g, and water (6 ml) and the mixture was 
stirred at room temperature for 35 minutes. The mixture 
was evaporated in vacuo and dried thoroughly. The sodium 
salt was suspended in petroleum ether (60 ml,, and thionyl 
chloride (30.93 g) was added thereto and the mixture w as 
stirred at room temperature for 16 hours. The mixture was 
evaporated in vacuo and the residue was redissolved 
petroleum ether (200 ml,. The insoluble materials were 
tiltered off and the filtrate was evaporated in vacuo to 
give 3,5-di-tert-butyl-4-hydroxybenzoyl chloride (9.81 a, 
as a yellow solid. 

25 IR (KBr) : 3554 ' 2974, 2956, 1736, 1597, 1574 cm^ 

Preca ra'f i r» n 

To a solution of sodium azide (4.61 g) in water (30 
ml) was added dropwise a solution of 3, 5-di-te--butyl-4 
hydroxybenzoyl chloride (12.72 g) in tetrahydrofuran (60 
ml) at 5°c over 30 minutes, and the mixture was stirred a: 
5°C for 1.5 hours. The mixture was extracted with ethyl 
acetate, and the organic layer was washed with brine, dr<ed 
over magnesium sulfate and evaporated in vacuo. To the 
residue was added n-hexane (60 ml) and the insoluble " 



35 



WO 96/10559 



PCT/JP95/01982 



102 



materials were filtered off. The filtrate was evaporated 
in vacuo to give 3, 5-di-tert-butyl-4-hydroxybenzoyl azide 
{1.49 g) as a yellow solid. 

IR (KBr) : 3593, 2966, 2912, 2873, 2141, 1668, 



1599 cm' 1 



Preparation 117 

A suspension of 3, 5-di-tert-butyl-4-hydroxybenzoyl 
azide {1.49 g) in benzene (30 mi) was refluxed for an hour 
10 under nitrogen. To the mixture was added tert-butanol 
{4.01 g) and the mixture was refluxed for 3 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
N-tert-butoxycarbonyl-3, 5-di-tert-butyl-4-hydroxyaniline 
15 {1.17 g) as a white solid. 

IR (KBr) : 3647, 3331, 2958, 2913, 2873, 1693, 1606, 
1547 cm*" 1 

NMR (DMSO-d 6 , 6) : 1.34 (18H, s) , 1.44 (9H, s) , 6.60 
(1H, s), 7.22 (2H, s), 8.84 (1H, br s) 

20 

Preparat ion 118 

To a solution of N-tert-butoxycarbonyl-3, 5-di-tert- 
butyl-4-hydroxyaniline (3.97 g) in ethyl acetate (60 ml) 
and ethanol (15 ml) was added 4N hydrochloric acid in ethyl 
25 acetate (30.8 ml) and the mixture was stirred at room 

temperature for 24 hours. The mixture was evaporated in 
vacuo and the residue was triturated with diisopropyi 
ether. The powder was collected by filtration, washed with 
diisopropyi ether and dried in vacuo to give 3,5-di-tert- 
30 butyl-4-hydroxyaniline-hydrochloride (2.85 g) . 

IR (KBr) : 2966, 2912, 2873, 259C, 1581, 1512 cm* 1 
NMR (DMSO-d 6 , 6) : 1.38 (18K, s), 7.12 (2H, sj, 

7.34 (1H, s) , 9.83 <2H, br s) 



35 
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To a suspension of 4-formylbenzoic acid (1 65 o) , = 
^"tert-butyl-4-hydroxyaniline -hydrochloride ( 83 a ' H ' 
l-hydroxybenzotriazole n « „, ■ „ . 9> 3nd 

5 was added 3-, 3 - di " , " dlChl ° r0meth ^ ,60 ml, 

d J ' 3 dlmeth y lam -°P"Pyl)-l-ethylcarbodii mi de 
■ 1 51 at room temperature and the resulting ,„i ► ■ 
stirred at the «. resulting solution was 

tne same temperature for 20 hours tk 0 ™ • «. 

:L::rr lth „ atar and brlBe , dried ov - a 

' 352 *' 3286 ' "so. 2912 , 2872 , 1703> ' 

1606, 1547 cm" 1 
™* C»SO-d 6 . 5, : !.„ (18H, „, 6 . 83 f2H , d 

J-5.1HZ,, 7.09 <2H, d, J=5.1Hz), 7.12 (2H ' S ) 
10 -" (1H, s,, 10.19 ,ih, s) 
APCI-MASS (m/z) : 3 54 (M + H + ) 

To a suspension of 4-formylbenzoic acid (7.5 g) i. 

d c hloromethane (25 ml) were added g) 

a» and N,N-dimethylformamide (365 mg) at roon T 
and the mixture was refluxed for 4 h ^"ature , 

Th* - ^eriuxed for 4 hours under nitrogen. 

The nuxture was evaporated in vacuo and dried in vacuo to 
Zer 6 4 " f0 — — e (3,3 g) as . whl U t ° e t0 

« (KBr, : 3066, 2856 , 1745, 1691, 1576 . 1504 a."* 
Preparation ]pi 

trieJv,' SOlU " 0n °' 4 - flu ««"' 1 "-» '5-0 S> and 
ethyla " ln « ,6 - 07 " <"cMoro M th.n, (60 ml) 
port.on.1,. <-,„ rmylban2 „ yl cMoride (8 5 1" ^ 

£ ixtur. was . tlrMd « room tem J' to :\\ u d 

n. -xx«„r. „ as „ ashad „ lth „ ater and brin • 

.„!,«. a „ d , v . porate(J in vacuQ r ^ - 
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crystallized from hexane - ethyl acetate (3:1) and 
collected by filtration, washed with hexane - ethyl acetate 
(3:1) and dried in vacuo to give 4- [N- ( 4-f luorophenyl ) - 
carbamoyl ] benzaldehyde (4.58 g) . 
5 IR (KBr) : 3356, 2872, 1703, 1651, 1606, 1537, 

1514 cm" 1 

NMR (DMSO-d 6 , 6) : 7.15-7.3 (2H, m) , 7.8-7.9 (2H, m) , 
8.06 (2H, d, J=8.4Hz), 8.14 (2H, d, J=8.4Hz), 
10.12 (1H, s) , 10.53 (IK, br s) 
10 APCI-MASS (m/z) : 244 (M+H + ) 

Prpparation 122 

To a suspension of sodium hydride (60*^ oil dispersion, 
464 mg) in N, N-dimethylf ormamide (50 ml) was added dropwise 

15 a solution of A- [N- ( 4-f luorophenyl) carbamoyl ) benzaldehyde 
(2.63 g) in N, N-dimethylf ormamide (40 ml) at 5°C under 
nitrogen, and the mixture was stirred at room temperature 
for an hour. To the mixture was added methyl iodide (3.29 
g) , and the mixture was stirred at room temperature for 3 

20 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 4-[N-(4- 

25 fluorophenyl)-N-methylcarbamoyl] benzaldehyde (2.24 g) as an 

orange oil. 

IR (Film) : 3068, 2981, 2939, 2839, 2737, 1703, 1639, 

1608, 1571, 1510 cm* 1 
NMR (DMSO-d 6 , 5) : 3.37 (3H, s), 7.05-7.2 (2H, m) , 

30 7.25-7.35 (2H, m) , 7.46 (2H, d, J=8.1Hz), 7.77 
(2H, d, J=8.1Hz) , 9.93 (1H, s) 
APCI-MASS (m/z) : 258 (M+H + ) 

Prpparation 123 

35 To a solution of 1 , 4-bis (hydroxymethyl ) benzene (25.72 
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g) in N,N-dimethylformamide (300 ml) were added imidazole 
(15.21 g) and tert-butyldimethylsilyl chloride (28.06 g) at 
room temperature, and the mixture was stirred for 10 hours. 
The mixture was poured into a mixture of ethyl acetate and 
5 ice water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4-(tert- 
butyldimethylsilyloxymethyl) benzyl alcohol (27.89 g) as an 
10 oil. 

IR (Film) : 3352, 2954, 2931, 2887, 2858, 1541, 1514, 
1466 cm' 1 

NMR (DMSO-d 6 , 6) : 0.07 (6H, s) , 0.90 (9H, s) , 4.47 
(2H, d, J=5.7Hz), 4.68 (2H, s) , 5.10 (IK, t, 
15 J=5.7Hz), 7.2-7.3 (4H, m) 

Preparation 1?4 

To a solution of 4- ( tert-butyldimethylsilyloxymethyl ) - 
benzyl alcohol (27.86 g) in chloroform (300 ml) was added 
20 activated manganese dioxide (47.98 g) and the mixture was 

refluxed for 3.5 hours. Manganese dioxide was filtered off 
and the filtrate was evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 

(tert-butyldimethylsilyloxymethyl)benzaldehyde (26.86 g) as 
25 a pale yellow oil. 

IR (Film) : 2955, 2931, 2889, 2858, 2731, 1703, 

1608, 1578, 1541 cm* 1 
NMR (DMSO-d 6 , 6) : 0.10 (6H, s) , 0.92 (9H, s), 4.82 
(2H, s), 7.53 (2H, d, J=8.2Hz), 7.89 (2H, d, 
30 J=8.2Hz), 9.99 (1H, s) 

Preparation 12,5 

To a solution of N-cycloheptyl-4- ( tert- 
butyldimethylsilyloxymethyl) benzylamine (53.74 g) in 
35 methanol (250 ml) was added dropwise cone, hydrochloric 
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acid (38.6 ml) at 5°C, and the mixture was stirred at room 
temperature for 3 hours. The mixture was evaporated in 
vacuo and the residue was pulverized with tetrahydrof uran 
and ethyl acetate. The powder was collected by filtration, 
washed with ethyl acetate and tetrahydrof uran and ethyl 
acetate (1:1), and dried in vacuo under phosphorus 
pentoxide to give N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.92 g) . 

IR (KBr ) : 3294, 2927, 2858, 2791, 1578, 1541, 1514, 
1456 cm" 1 

NMR (DMS0-d 6 , 5) : 1.4-2.2 (12H, m) , 3.05-3.25 (1H, 
m), 4.12 (2H, s), 4.52 (2H, d, J=5.7Hz), 5.27 
(1H, t, J=5.7Hz), 7.36 (2H, d, J=8.0Hz), 7.48 
(2H, d, J=8'.0Hz), 8.7-8.9 (1H, br) 
15 APCI-MASS (m/z) : 234 (M+H+-HC1) 



10 



p r gp*ra1-ion 126 

To a suspension of N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.9 g) in 

20 chloroform (400 ml) were added activated manganese dioxide 
(60.86 g) and triethylamine (14.21 g) , and the mixture was 
refluxed for 4 hours. Manganese dioxide was filtered off 
and the filtrate was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 

25 residue was purified by column chromatography on silica gel 
to give N-cycloheptyl-4-f ormylbenzylamine (18.27 g} as a 
yellow oil. 

IR (Film) : 3051, 2924, 2854, 2731, 1701, 1606, 1576, 



30 



14 68 cm 1 



NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2:0-2.2 <1H, 

br), 2.5-2.7 (1H, m) , 3.77 (2H, s)., 7.56 (2H, d, 
J=8.1Hz), 7.85 (2H, d, J=8.1Hz), 9.97 (1H, s) 

APCI-MASS (m/z) : 232 (M+H + ) 



35 
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Preparation ipi 

To a solution of N-cycloheptyl-4-formylbenzylamine 
(18.26 g) in ethanol (200 ml) were added thiazolidin 2,4- 
dione (9.25 g) and piperidine (6.72 g) , and the mixture was 
refluxed for 17 hours. The mixture was cooled to 5"C and 
the precipitates were collected by filtration, washed with 
ethanol and diisopropyl ether and dried in vacuo to give 
N-cycloheptyl-4- ( (2, 4-dioxothiazolidin-5-ylidene)methyll - 
benzylamine (9.61 g) as a yellow crystal. The filtrate was 
evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (4 13 
g) • 

IR (KBr) : 3429, 3024, 2929, 2858, 1684, 1622, 1576, 
1547, 1458 cm -1 

15 NMR (DMSO-d 6 , 6) : 1.3-2.2 (12H, m) , 3.05-3,25 (1H, 

m), 4.12 (2H, s), 7.35 (1H, S ) , 7.52 (2H, d, 
J=8.5Hz), 7.58 (2H, d, J=8.5Hz) 
APCI-MASS (m/z) : 331 (M+H + ) 

20 Prenai-af inn 1? « 

To a suspension of N-cycloheptyl-4- [ (2, 4- 
dioxothiazolin-5-ylidene)methyl]benzylamine (13.61 g) in 
tetrahydrofuran (300 ml) and methanol (300 ml) was added 5~ 
sodium-amalgam (56.8 g) , and the mixture was stirred at 
25 room temperature for 24 hours. The insoluble materials 

were removed by filtration on celite and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cycloheptyl-4- [ (2, 4- 
dioxothiazolidin-5-yl)methyl]benzylamine (5.84 g) as a 
30 yellow solid. 

IR (KBr) : 3028, 2933, 2862, 2764, 1674, 1630, 1581, 
1460 cm -1 

NMR (DMSO-d 6 , 8) : 1.3-2.2 (12H, m) , 2.9-3.1 (1H, m) , 
2.95 (1H, dd, J=13.8, 9.3Hz), 3.36 (1H, dd, 
35 J=9.3, 4.0Hz), 4.54 (1H, dd, J=9.3, 4.0Hz), 7.25 
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(1H, d, J=8.1Hz), 7.38 (1H, d, J=8.1Hz) 
APCI-MASS (m/z) : 333 (M+H + ) 

PfftP ara1 " ion 129 

5 To a solution of 4-f luorobenzaldehyde (20.11 g) and 4- 

chlorophenol (25.0 g) in N, N-dimethylf ormamide (250 ml) was 
added powdered potassium carbonate (26.81 g) f and the 
mixture was stirred at 150°C under nitrogen for 7 hours. 
The mixture was cooled and poured into a mixture of ethyl 
10 acetate and water. The separated organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- (4- 
chlorophenoxy)benzaldehyde (32.49 g) as a yellow oil. 
15 IR (Film) : 3070, 2985, 2830, 2740, 1735, 1695, 1605, 

1580, 1485 cm" 1 
NMR (CDC1 3 , 5) : 7.0-7.15 (4H, m) , 7.35-7.45 (2H, m) , 

7.8-7.9 (2H, m), 9.93 (1H, s) 
APCI-MASS (m/z) : 235, 233 (M+H + ) 

20 

Proration 130- 

To a solution of 4-f luorobenzaldehyde (5 g) and 3- 
fluorophenol (5.42 g) in N, N-dimethylf ormamide (50 ml) was 
added potassium carbonate (6.68 g) . Then the mixture was 
25 heated for 3.5 hours at 150°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (300 ml), washed 
with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chromatographed on 
silica gel (200 g, eluting with n-hexane - ethyl acetate 
30 (10:1)) to give 4- { 3-f luorophenoxy ) benzaldehyde (8.67 g) . 

IR (Neat) : 3072, 2831, 2738, 1697, 1587, 1483 cm" 1 
NMR (CDCI3, 6) : 6.75-7.00 (3H, m) , 7.05-7.18 (2H, 
m), 7 .28-7. 42 (1H, mj , 7.82-7.95 (2H, m) , 9.95 
(1H, s) 

35 APCI-MASS (m/z) : 217 <M+H + ) 
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Preparation PI 

To a solution of 4-f luorobenzaldehyde (3 g) and 
4-trifluoromethylphenol (4.7 g) in N, N-dimethylf ormamide 
(30 ml) was added potassium carbonate (4.0 g) . Then the 
mixture was heated for 5 hours at 150'C. After cooling, 
the reaction mixture was diluted with ethyl acetate (300 
ml), washed with water, brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was chromatographed 
on silica gel (200 g, eluting with n-hexane - ethyl acetate 
(15:1)) to give 4- (4-trif luoromethylphenoxy) benzaldehyde 
(982.1 mg) . 

IR (Neat) : 3074, 2831, 2738, 1701, 1587, 1502 cm"* 
NMR (CDC1 3 , 5) : 7.05-7.25 (4H, m) , 7.60-7.75 (2H, 
a), 7.85-7.98 (2H, m) , 9.96 (1H, S ) 
15 FAB-MASS (m/z) : 267 (M+H + ) 

Prenar^hion 

To a solution of 4-f luorobenzaldehyde (3 g) and 3 4- 
methylenedioxyphenol (4 g, in N, N-dimethylf ormamide (30 ml, 

20 was added potassium carbonate (4 g, . Then the mixture was 
heated for 2 hours at 150'C. After cooling, the reaction 
mixture was diluted with ethyl acetate (200 ml), washed 
with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chromatographed on 

25 silica gel (120 g, eluting with n-hexane - ethyl acetate 

(5:1)) to give 4- (3, 4-methylenedioxyphenoxy) benzaldehvde 
(2.67 g). ~ 

mp : 65-66"C 

IR (KBr) : 1691, 1600, 1481, 1227 cm"! 
30 NMR (CDCI3, 6) : 6.02 (2H, s) , 6.50-6.65 (2K, m) , 

6.82 (IK, d, J=8.3Hz), 6.96-7.07 (2H, m) , 7.78- 
7.89 (2H, m) , 9.91 (1H, s) 
APCI-MASS (m/z) : 243 (M+H + ) 



35 
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preparati on 133 

To a solution of 4-f luorobenzaldehyde (2.48 g) and 
3,5-di-tert-butyl-4-methoxymethoxyphenol (5.33 g) in N,N- 
dimethylformamide (40 ml) was added powdered potassium 
carbonate (2.76 g), and the mixture was stirred at 150'C 
for 6 hours under nitrogen. The mixture was poured into a 
mixture of ethyl acetate and ice water, and the separated 
organic layer was washed. with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 
(3, 5-di-tert-butyl-4-methoxymethoxyphenoxy) benzaldehyde 

(4.03 g) as an orange oil. _ 1 
IR (Film) : 2960, 2872, 2740, 2693, 1581, 1504 cm"- 
NMR (CDC1 3 , 5) : 1.43 (18H, s) , 3.66 (3H, s) , 4.94 
(2H, s), 6.99 (2H, s) , 7.02 (2H, d, J=8.8Hz), 
7.83 (2H, d, J=8.8Hz), 9.92 (1H, s) 
APCI-MASS (m/z) : 371 (M+H + ) 



20 



25 



To a solution of 4-f luoronitrobenzene (14.11 g) and 4- 
fluorophenol (12.33 g) in N, N-dimethylf ormamide (150 ml) 
was added powdered potassium carbonate (15.20 g) , and the 
mixture was stirred at 100°C for 4.5 hours under nitrogen. 
The mixture was poured into a mixture of ethyl acetate and 
ice water and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaoorated in vacuo. The residue was crystallized and the 
crystal was collected by filtration and washed with hexane 
and dried to give 4- ( 4-f luorophenoxy) nitrobenzene (22.96 g) 

30 as a yellow crystal. 

IR (KBr) : 3110, 3075, 2925, 2835, 1585, 1510 cm"- 

NMR (CDC1 3 , 6) : 6.95-7.2 <6H, m) , 8.15-8.3 (2H, m) 

APCI-MASS (m/z) : 234 (M+H + ) 



35 
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Preparal-ipri 

To a -suspension- of 3-hydroxybenzyl alcohol (12.41 g) 
and l-chloro-4-fluorobenzene (19.58 g) in 1 , 3-dimethyl-2- 
imidazolidinone (40 ml) were added powdered potassium 
carbonate (8.29 g) , cuprous chloride (198 mg) and 
8-hydroxyquinoline (290 mg) at room temperature, and the 
mixture was stirred at 150'C for 8 hours. The mixture was 
poured into a mixture of ethyl acetate and ice water and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- (4-f luorophenoxy) benzyl alcohol 
(3.98 g) as a yellow oil. 

IR (Film) : 3352, 3074, 2931, 2875, 1610, 1585, 1502, 
15 1448 cm" 1 

NMR (DMSO-d 6 , 6) : 4.47 (2H, d, J=5.6Hz), 5.22 (1H, 

t, J=5.6Hz), 6.8-7.4 (8H, m) 



10 



20 



25 



30 



35 



Preparation 

To a solution of 4-f luorobenzonitrile (50.0 g) and 4- 
fluorophenol (50.93 g) in N, N-dimethylf ormamide (400 ml) 
was added powdered potassium carbonate (62.75 g) , and the 
mixture was stirred at 150°C for 6 hours. The mixture was 
cooled to 5°C and poured into ice water (2.5 r f . The 
precipitates were collected by filtration, washed with 
water and dried in vacuo to give 4- (4-f luorophenoxy) - 
benzonitrile (87.56 g) . 

IR (KBr) : 3188, 3076, 2220, 1649, 1608, 1483. cm" 1 
NMR (DMS0-d 6 , 5) : 7.05-7.15 (2H, m} , 7.2-7.45 (4H, ' 

m), 7.8-7.9 (2H, m) 
APCI-MASS (m/z) : 214 (M+H + ) 

Preparation 1^7 

To a stirred suspension of 3-acetylbenzonitrile (25.4 
g) in ethyl ether - 1,4-dioxane (10:1, 275 ml) was added 



WO 96/10559 



PCT/JP95/01982 



10 



- 112 - 

bromine (9 ml) dropwise at room temperature. After 40 
minutes, to the mixture was added sodium bicarbonate (15 g) 
in water (200 ml) at 0-5°C, and extracted with ethyl 
acetate. The organic layer was separated and washed with 
saturated sodium bicarbonate solution, ' water and brine, 
dried over magnesium sulfate, evaporated in vacuo to give 
3- (bromoacetyl)benzonitrile (39.2 g) . 

IR (KBr) : 3103, 3068, 2941, 2229, 1707, 1599, 
1429, 1279, 1223, 1149 cm" 1 

NMR (CDC1 3 , 6) : 4.42 (2H, s), 7.66 (1H, dd, J=8.1, 
8.1Hz), 7.85-7.95 (1H, m) , 8.18-8.32 (2H, m) 



preparation 138 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (56.0 g) and 
15 benzylamine (42.6 ml) in toluene (560 ml) was refluxed for 
5 hours. The reaction mixture was cooled to room 
temperature, and evaporated in vacuo. The residue was 
suspended in ethanol (840 ml) and sodium borohydride (12.3 
g) was added carefully under ice cooling. Then the mixture 
20 was stirred for one hour at 50*C. After additional 

stirring for 2 hours at room temperature, the reaction 
mixture was evaporated in vacuo. To the residue was added 
water (300ml), and extracted with dichloromethane . The 
organic layer was washed with water and brine, dried over 
25 magnesium sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel (1.5 kg, eluting with 
dichloromethane - methanol (10:1)) to give N-benzyl-3- 
(pyrazol-3-yl) benzylamine (71.8 g) . 
mp : 32-83'C 

30 IR (KBr) : 2290-3310 (br) , 1606, 1543, 1441, 

1354 cm" 1 

NMR (DMSO-d 6 , 5) : 3.71 (2H, s) , 3.72 (2H, s) , 6.68 
(1H, d, J=2.1Hz), 7.15-7.42 <7H, m) , 7.50-7.90 
(3H, m), 12.85, 13.22 (total 1H, each br) 
APCI-MASS (m/z) : 264 (M+H + ) 



35 
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To a solution of 4- (4-fluorophenoxy) aniline (2.03 g) 
and cycloheptanone {1.35 g) in ethanol (40 ml) were added 
simultaneously a solution of sodium cyanoborohydride (-14 
mg> in ethanol (30 ml) and a solution of acetic acid (60' 
ag) in ethanol (10 ml) over 1 hour at room teaoerature. 
The mixture was stirred at room temperature for additional 
1.2 hours. The mixture was evaporated in vacuo and the 
residue was poured into a mixture of ethyl acetate and 
water and adjusted to pH 8 by addition of 5N sodium 
hydroxide aqueous solution. The separated organic layer 
was washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cycloheptvl-4- (4- 
fluorophenoxy) aniline (2.11 g) as a red oil. 

IR (Film) : 3405, 2925, 2855, 1735, 161C, 1495 cm"* 
NMR (CDC1 3 , 5, : 1.4-2.15 (12H, m) , 3.3-3.5 (1 H , m) , 

6.4-6.6 (2H, m), 6.75-7.05 (6H, m) 
APCI-MASS (m/z) : 300 (M+H + ) 



Preparation 

The mixture of 4- (4-fluorophenoxy; benzaidehyde (1.73 
g) and benzylamine (1.29 g) was stirred at 12C°c"fcr 4 
hours under nitrogen. The mixture was cooled to room' 
temperature and dissolved in ethanol (40 mi). To this 
solution was added carefully sodium borohydride (303 x.g) 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-benzyl- i 4- (4- 
fluorophenoxy) ] benzylamine (1.78 g) as a yellow oil. 

IR (Film) : 3062, 3028, 2916, 2821, 1605, 1497 cnT 1 
35 NMR (CDCI3, 5) : 3.78 (2H, s) , 3.82 (2K, s) , 6.9-7 , 



WO 96/10559 



PCT/JP95/01982 



- 114 - 

(6H, m) , 7.2-7.4 (7H, m) 
APCI-MASS (m/z) : 308 (M+H + ) 



Prftparation 141 

5 The mixture of 4- (4-f luorophenoxy) benzaldehyde ( 1 . 73 

g) and pentylamine (1.40 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml). To this 
solution was added carefully sodium borohydride (303 mg) , 
10 and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
15 chromatography on silica gel to give N-pentyl-4- (4- 
f luorophenoxy) benzylamine (1.72 g) as a yellow oil. 

IR (Film) : 3051, 2956, 2929, 2858, 2818, 1610, 
1498 cm" 1 

NMR (CDC1 3 , 5) : 0.89 (3H, t, J=6.4Hz), 1.2-1.4 (4H, 
20 m) , 1.5-1.7 (2H, m), 2.63 (2H, t, J=7.1Hz), 3.76 

(2H, s), 6.9-7.1 (6H, m) , 7.28 (2H, d, J=9.1Hz) 
APCI-MASS (m/z) : 288 (M+H + ) 



Preparation 142 

25 The mixture of 4- (4-f luorophenoxy) benzaldehyde (2.16 

g) and cyclohexylamine (1.49 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml). To this 
solution was added carefully sodium borohydride (378 mg) , 

30 and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichioromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

35 chromatography on silica gel to give N-cyclohexyl-4- (4- 
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15 



fluorophenoxyjbenzylamine (3.06 g) as a yellow oil. 

IR (Film) : 3034, 2929, 2852, 1608, H91 cm" 1 
™* (CDC1 3 , 5) : 1.0-I.4 and 1.5-2.0 (10H, m> , 

2.4-2.6 (IH, m), 3.78 (2H, S ), 6.9-7.1 (6H, m) , 
7.28 (2H, d, J=8.4H2) 
APCI-MASS (m/z) : 300 (M+H + ) 

Prs P ar ffi?n 1j P 

The mixture of 4- (4-fluorophenoxy) benzaldehyde (? 16 
g) and cyclopentylamine (1.28 g) was stirred at 120'c for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml) . T o this 
solution was added carefully sodium borohydride (378 mg) 
and the mixture was stirred at room temoerature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclopentyl 4- (4- 
fluoro P henoxy)benzylamine (2.67 g) as a yellow oil. 

IR (Film) : 3032, 2953, 2868, 2819, 1608, 1500 cm"! 
NMR (CDCI3, 5) : 1.3-2.0 (8H, m) , 3.05-3.25 (IH, m, , 
3.74 (2H, s), 6.9-7.1 (6H, m) , 7.27 (2H, d, 
25 " J=8.4Hz) 

APCI-MASS (m/z) : 286 (M+H + ) 

Prepare -inn 144 

The mixture of 4- (4-fluorophenoxy) benzylamine (4.35 g , 
and 2,3,5,6-tetrahydro-4H-pyran-4-one (2.40 g) was stirred 
at 120-C for 4 hours under nitrogen. The mixture was 
cooled to room temperature and dissolved in ethanol (8C 
ml). To this solution was added carefully sodium 
borohydride (757 mg) and the mixture was stirred at room 
temperature for 2 hours. The mixture was evaporated <r 



20 



30 
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vacuo and the residue was extracted with dichloromethane . 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuc. The residue was 
purified by column chromatography on silica gel to give N- 
5 2, 3, 5, 6-tetrahydro-4H-pyran-4-yl) -4- (4- 

f luorophenoxy) benzylamine (5.15 g) as an orange oil. 
IR (Film) : 2927, 2845, 1498, 1464 cm" 1 
NMR (CDC1 3 , 6) : 1.4-1.7 (4H, m) , 3.3-4.0 (4H, m) , 
3.80 (2H, s), 6.8-7.1 (6H, m) , 7.2-7.4 <2H, m) 
10 APCI-MASS (m/z) : 302 (M+H + ) 

Preparation 145 

The mixture of 4- ( 4-f luorophenoxy) benzaldehyde (3.24 
g) and phenethylamine (2.73 g) was stirred at 120°C for 4 

15 hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (60 ml) . To this 
solution was added carefully sodium borohydride (567 mg) , 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 

20 was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- (2-phenethyl ) -4- { 4- 
f luorophenoxy) benzylamine (4.73 g) as a yellow oil. 

25 IR (Film) : 3061, 3028, 2927, 2821, 1608, 1497, 

1454 cm" 1 

NMR (CDCI3, 5) : 1.47 (1H, br s) , 2.75-3.0 (4H, m) , 

3.77 (2H, s), 6.85-7.1 (6H, m) , 7.15-7.35 (7K, m) 
APCI-MASS (m/z) : 322 (M+H + ) 

30 

Preparation 14$ 

The mixture of 4- ( 4-f luorophenoxy) benzaldehyde (4.32 
g) and 2-ethoxyethylamine (3.57 g) was stirred at 120°C for 
4 hours under nitrogen. The mixture was cooled to room 
35 temperature and dissolved in ethanol (80 ml). To this 
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solution was added carefully sodium borohydride (757 mg), 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
5 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- (2-ethoxyethyl) -4- 
(4-fluorophenoxy)benzylamine (5.50 g) as a yellow oil. 
IR (Film) : 3053, 2976, 2929, 2866, 1608, 1498, 
*° 1456 cm" 1 

NMR (CDC1 3 , 6) : 1.20 (3H, t, J=7.0Hz), 2.8-2.9 (2H, 
m), 3.45-3.6 (4H, m) , 3.78 (2H, s), 6.9-7.1 (6H, 
m), 7.25-7.35 (2H, m) 
APCI-MASS (m/z) : 290 (M+H + ) 



15 



20 



25 



30 



35 



Preparation 1 HI 

The mixture of 3- <pyrazol-3-yl)benzaldehyde (1.27 g) 
and benzylamine (1.19 g) was stirred at 120'c for 4 hours 
under nitrogen. The mixture was cooled to room temperature 
and dissolved in ethanol (40 ml). To this solution was 
added carefully sodium borohydride (280 mg) , and the 
mixture was stirred at room temperature for 2 hours. The 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-benzyl-3- (pyrazol-3- 
yl) benzylamine (1.22 g) as an oil. 

IR (Film) : 3169, 3062, 3026, 2916, 2839, 1606, 1589, 

1537, 1495 cm -1 
NMR (DMSO-d 6 , 5) : 3.70 (2H, s) , 3.7 (2K, s) , 6.69 
(1H, d, J=2.1Hz), 7.2-7.5 (7H, m) , 7.7-7.9 (3K, 
s) 

APCI-MASS (m/z) : 264 (M+H + ) 
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Preparation 148 

The mixture of 3- (pyrazol-3-yl) benzaldehyde (1.72 g) 
and cyclohexylamine (1-49 g) was stirred az 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
5 temperature and dissolved in ethanol (30 ml) . To this 
solution was added carefully sodium borohydride (378 mg) 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
10 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclohexyl-3- 
(pyrazol-3-yl)benzylamine (1.15 g) . 

IR (KBr) : 3246, 3118, 3041, 2924, 2854, 1608, 
15 1558 cm" 1 

NMR (DMSO-d 6 , 5) : 1.0-2.0 (10H, m) , 2.4-2.6 {IK, m) , 
3.88 (2H, s), 6.70 (1H, br s) , 7 . 25-7 . 45 . (2H, m) , 
7.6-7.9 (3H, m) , 12.90 (1H, br s) 
APCI-MASS (m/z) : 256 (M+H + ) 

20 

Preparation 149 

The mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.72 g) 
and cyclopentylamine (1.70 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 

25 temperature and dissolved in ethanol (40 ml) . To this 

solution was added carefully sodium borohydride (378 mg).,. 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 

30 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclopentyl-3- 
(pyrazol-3-yl)benzylamine (1.26 g) . 

IR (Film) : 3265, 1610, 1589 cm' 1 

35 NMR (DMSO-d 6 , 6) : 1.3-1.9 (8H, -m) , 3.05-3.25 (1H, 
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m), 3.78 <2H, s) , 6.68 (1H, s) , 7.2-7.4 (2H, m) , 
7.6-7.9 (3H, m) , 12.88 (1H, br) 
APCI-MASS (m/z) : 242 (M+H + ) 

5 Preparat ion 150 

A mixture of 3- ( l-tritylpyrazol-3-yl ) benzaldehyde 
{1.72 g) and 4-f luorobenzylamine (0.57 ml) was stirred at 
120°C for 4 hours. The mixture was cooled to room 
temperature and dissolved, in ethanol (26 ml) . To the 
0 mixture was added sodium borohydride (158 mg) and the 
reaction mixture was stirred at 50°C for 2 hours. The 
mixture was poured into water, extracted with 
dichloromethane. The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated in 
5 vacuo. The residue was chromatography on silica gel (50 
g, eluting with dichloromethane - methanol (50:1)) to give 
N- (4-fluorobenzyl) -3- (l-tritylpyrazol-3-yl)benzylamine 
(1.40 g) . 

IR (Neat) : 3059, 2827, 1603, 1506, 1446, 1219 cm" 1 
NMR (CDC1 3 , 5) : 3.79 (2H, s) , 3.82 (2H, s), 6.58 

(1H, d, J=2.5Hz), 6.90-7.05 <2H, m) , 7.10-7.45 

(20H, m), 7.65-7.83 (2H, m) 
FAB-MASS (m/z) : 524 (M+H + ) 

Preparation 151 

A mixture of, 3- (pyrazol-3-yl) benzaldehyde (1.0 g) and 
4-methoxybenzylamine (0.91 ml) was heated for 3 hours at 
120°C. After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml) . To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with dichloromethane - methanol 
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(10:1)) to give N- (4-methoxybenzyl) -3- (pyrazol-3- 
yl) benzylamine (1.17 g) . 

IR (Film) : 2370-3680 (br) , 1610, 1512, 1248, 
1036 cm' 1 

5 NMR (CDC1 3 , 6) : 3.77 (2H, s) , 3.79 (3H, s) , 3.84 

(2H, s), 6.60 (1H, d, J=2.2Hz), 6.80-6.92 (2H, 
m) , 7.17-7.41 (4H, m) , 7.54-7.66 (2H, m) , 7.85 
<1H, s) 

APCI-MASS (m/z) : 294 (M+H + ) 

10 

Preparation 152 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (1.0 g) and 
4^f luorobenzylamine (0.8 ml) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
15 dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
20 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(10:1)) to give N- (4-f luorobenzyl) -3- (pyrazol-3- 
yl) benzylamine (1.28 g) . 

IR (Film) : 2370-3680 (br) , 1605, 1508, 1220, 
25 1095 cm" 1 

NMR (CDCI3, 6) : 3.79 (2H, s), 3.84 (2H, s), 6.61 
(1H, d, J=2.3Hz), 6.90-7.10 (2H, m) , 7.18-7.45 
(4H, m), 7.52-7.70 (2H, m) , 7.75 (1H, s) 
APCI-MASS (m/z) : 282 (M+H + ) 

30 

Preparation 153 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (1.2 g) , 4- 
(dimethylamino) benzylamine-dihydrochloride (1.87 g) and 
triethylamine (11.7 ml) in toluene (30 ml) was refluxed for 
35 5 hours. An insoluble material was removed by filtration 
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and evaporated in vacuo. The residue was dissolved in 
ethanol (18 ml). To the solution was added sodium 
borohydride (264 mg) and stirred for two hours at ambient 
temperature. The reaction mixture was poured into water 
and extracted with dichloromethane, washed with water and 
brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with dichloromethane - methanol 
(8:1)) to give.N-f4-(dimethylamino)ben 2 yl]-3-( P yrazol-3- 
yUbenzylamine (1.68 g) . 

IR (Film) : 2330-3700 (br), 1614, 1524, 1446, 1350, 

804, 766 cm" 1 
NMR (CDC1 3 , 6) : 2.93 (6H, s) , 3.75 (2H, s) , 3.84 
(2H, s), 6.59 (1H, d, J=2.2HZ), 6.65-6.75 (2H, 
m), 7.15-7.40 <4H, m) , 7.55-7.66 (2H, m) , 7.76 
(1H, s) 

APCI-MASS (m/z, : 440 { M + Me^=/ = \ ==C E, ) 



Preparafinn ^4 

The following compounds were obtained according to a 
similar manner to that of Preparation 57, 58, 59, 60, 62, 
75, 76, 138, 140, 141, 142, 143, 144, 145, 146, 147/148,' 
149, 150, 151, 152 or 153. 

(1) N-Cycloheptyl-4- (4-chlorophenoxy)benzylamine 

IR (Film) : 3035, 2925, 2855, 1610, 1590, 1505, 
1485 cm" 1 

NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 2.6-2.8 (1H, m) , 

3.76 (2H, s), 6.9-7.05 (4H, m) , 7.25-7.4 (4H, m) 
APCI-MASS (m/z) : 332, 330 (M+H + ) 



(2) N-Cycloheptyl-4- (3-fluorophenoxy) benzyl 



amine 
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IR (Neat) : 2926, 2854, 1599, 1483, 1269 r 1213 cm" 1 
NMR (CDC1 3 , 8) : 1.30-2.10 (12H, m) , 2.62-2.80 (IK, 
m), 3.77 (2H, s), 6.62-6.85 (3H, ra) , 6.93-7.05 
(2H, m), 7.18-7.40 (3H, m) 
5 APCI-MASS (m/z) : 314 (M+K + ) 

(3) N-Cycloheptyl-4- ( 4-trif luoromethylphenoxy) benzylamine 
IR (Neat) : 2926, 2854, 1601, 1504, 1462, 1327 cm" 1 
NMR (CDCI3, 5) : 1.30-2.00 (12H, m) , 2.65-2.80 (1H, 

10 m), 3.78 (2H, s) , 6 . 95-7 . 10 ( 4H, m) , 7.30-7.40 

(2H, m), 7.50-7.62 (2H, m) 
APCI-MASS (m/z) : 364 (M+H + ) 

( 4 ) N-Cycloheptyl-4- (3, 4-methylenedioxyphenoxy) benzylamine 
15 IR (Neat) : 2924, 2854, 1606, 1502, 1481, 1354 cm" 1 

NMR (CDCI3, 5) : 1.30-1.95 (12H, m) , 2.60-2.75 (1H, 
m), 3.74 (2H, s) , 5.97 (2H, s), 6.47 (1H, dd, 
J=8.4, 2.4Hz), 6.56 (1H, d, J=2.4Hz), 6.75 (1H, 
d, J=8.4Hz), 6.85-6.96 (2K, m) , 7.20-7.31 (2H, m) 
20 APCI-MASS (m/z) : 340 (M+H+) 

(5) N-Cycloheptyl-4- (3, 5-di-tert-butyl-4- 
methoxymethoxyphenoxy) benzylamine 

IR (Film) : 2920, 2860, 1587 cm" 1 
25 NMR (CDCI3, 8) : 1.40 and 1.42 (total 18H, s) , 

1.4-2.2 (14H, m), 2.8-2.95 (1H, m) , 3.62 and 3.64 
(total 3H, s), 4.87 and 4.92 Uotal 2H, s), 6.92 
(2H, s), 6.85-6.95 (2H, m) , 7.4-7.5 (2H, m) 
APCI-MASS (m/z) : 4 68 (M+H + ) 

30 

(6) N-Cycloheptyl-3- ( 4-f luorophenoxy ) benzylamine 

IR (Film) : 3062, 2926, 2854, 1608, 1583, 1502, 
1446 cm" 1 

NMR (CDCI3, 5) : 1.4-2.0 (12H, m) , 2.6-2.3 (IK, m; , 
35 3.75 (2H, s), 6.8-7.3 (8H, m) 
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APCI-MASS (ni/z) : 314 (M+H + ) 
"I N-Cycloheptvl-3- ( l-t r it y!pyr a 2 ol-4- y . iben2vl2Bin8 
3-0 (2 „, .,, (!9H , m)> 7 ?6 

8.06 (1H, S ) 
APCI-MASS (m/z) : 512 (M+H + ) 

(8, '"Cyclop 

I* (Neat, : 2926, 2852< 

™* (CDC13. 5, : i. 30 -i. 98 <1 2H , m) , 2 . 63 - 2 . 80 ^H 
»»' 3 -79 (2H, S)/ 3.94 <3H, s)/ 7.13-7.48 (4F ' 
»>, 7.63 (1H, s j, 7.76 (IK, S ) 
APCI-MASS (m/z) : 284 (M+H + , 

(9) ^loh V ty 1 -3-(l^thylpyr.zol.3- y i, bttllyllliana 

« (Neat) : 3400 ,br) , 2924, 2854, 1610, 1462, 1354 
1242 cm -1 

NHH ,CDC1 3 , 5) : i. 30 -2.00 (12H, m, , 2.64-2.80 (1 F 
3.83 (2H, a). 3.95 (3H, s!> 6 .56 (1H d 
J=2.2Hz), 7.25-7.40 (3H, m) , 7.60-7.79 (2 * ni 
APCI-MASS (m/z) : 2 84 (M+H + ) 

(10) N -Cyclohept y i-3-(l- me th y lp y razol-5- y i )ben2Vlairine 

IR (Neat, : 2924, 2854, 1608, 1462, 1385, " 12 7 5 " cm- 
NMR (CDC1 3 . 5) : i- 30-1. 98 (12H, m) , 2 . 62 _, 30 ( , H 
»>' 3.83 (2H, S) , 3.90 (3H, s), 6.31 ,1H, d 
J=1.8H Z ), 7.25-7.43 (4H, m) , 7.51 (1 H , d, 
J=1.8HZ) 

30 APCI-MASS (m/z) : 28 4 (M+H + ) 

(ID N -Cyclohe Pty i-3-(imidazol-4- y l ) benz y iamir.e 

IR (Film) : 2300-3600 (br) , 2924, 2854, 1610, 
1460 cm -1 

!5 (DMS °" d 6' *>. ■■ 1-20-1.95 (12H, m) , 2.55-2.75 UK, 



20 



25 
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m) , 3.73 (2H, s) , 7.05-7.80 (6H, m) , 12.00-12.25 
(1H, br) 

APCI-MASS (m/z) : 270 (M+H + ) 

5 (12) N-Cycloheptyl-4- (5-methyl-l, 3, 4-oxadiazol-3- 
yl) benzylamine 

IR. (KBr) : 3442, 3292, 3211, 2920, 2852, 1689, 1576, 

1502, 1450 cm" 1 
NMR (CDC1 3 , 6) : 1.30-2.40 (12H, m) , 2.61 (3H, s) , 
10 2.63-2.80 (1H, m) , 3.87 (2H, s), 7.45-7.54 (2H, 

m), 7.93-8.05 (2H, m) 
APCI-MASS (m/z) : 286 (M+H + ) 

(13) N-Cycloheptyl-4- (4-benzyl-5-methyl-4H-l, 2, 4-triazol-3- 
15 yl) benzylamine 

IR (Neat) : 3298, 2924, 2852, 1612, 1527, 1458, 
1358 cm" 1 

NMR {CDCI3, 5) : 1.30-1.93 (12H, m) , 2.38 (3H, s) , 
2.60-2.77 (1H, m), 3.81 (2H, s) , 5.16 (2K, si, 
20 6.90-7.05 (2H, m) , 7.27-7.55 (7H, m) 

APCI-MASS (m/z) : 375 (M+H + ) 

( 14 ) N-Cycloheptyl-3- (2-methyl-2H-tetrazol-5-yl ) benzylamine 
IR (Neat) : 2924, 2854, 1520, 1462, 1365 cm" 1 

25 NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.65-2.80 (1H, 

m) , 3.86 (2H, s) , 4.40 (3H, s) , 7.40-7.48 (2H, 
m) , 7.95-8.05 (1H, m) , 8.09 (IK, s) 
APCI-MASS (m/z) : . 286 (M+H + ) 

30 (15) N-Cycloheptyl-3- ( 1 -methyl -IH-tetrazol -5-yl ) benzylamine 
IR (Neat) : 2924, 2854, 1533, 1452, 1292 cm" 1 
NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.65-2.80 (IK, 
. m), 3.88 (2H, s) , 4.18 (3H, s) , 7.46-7.65 (3H, 
m), 7.75 <1H, s) 
35 APCI-MASS (m/z) : 286 (M+H + ) 
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(16) N -Cycloheptyl- 4 -aH-l ( 2,4-triazol-l- yl)ben2vlainine 
mp : 53-54°C 

IR (KBr) : 3101, 2922, 2852, 1518, 1460, 1277, n< 7 , 
984 cm" 1 

NMR (CDC1-,, 5) • l 30-? nn nw 

3' • l.JV 2.00 (12H, m), 2.60-2.80 (1H, 

»>/ 3.84 (2H, s), 7.40-7.55 (2K, m) , 7.55-7.7 C ' 
(2H, m), 8.10 (1H, s)/ 8>54 (1H< g) 
APCI-MASS (m/z) •: 271 (M+H + ) 

(17) N-Cycloheptyl-4- ( lK-l,2,3-triazol-l- yl)benzyla:riine 
mp : 78-79°C 

IR (KBr) : 3319, 3124, 2920, 2852,' 1520, 1230, U01 
1041 cm -1 

NMR (CDC1 3 , 6) : 1.30-2.00 (12K, m , , 2.63-2.80 ( iF 
»>. 3.87 (2H, S) , 7.45-7.57 (2H , m) , 7.64-7.76 
(2H, m), 7.85 (1H, s), 7.99 (1H, s) 
APCI-MASS (m/z) : 271 ( M +H + ) 

(18) N -Cycloh ep tyl-4-(2H-l,2,3-triazol-2-yi) be ., 2ylamine 

IP. (Neat) : 2926, 2854, 1608, 1514, 1460, 1412, 1381, 

1259, 951, 824 cm -1 
NMR (DMSO-d 6 , 5, : 1.20-1.90 !12H, m) , 2 .50-7 70 ,1H 
m), 3.74 (2H, s), 7.45-7.55 (2H, B , , 7. 90-8. CO 
<2H, m), 8.10 (2H, s) 
25 APCI-MASS (m/z) : 271 (M+K + ) 

(19) N -Cyclohe P tyl-(4- m ethyl P iperazin-l- y i )benzvlainine 
IR (Film) : 2925, 2850, 2795, 1615, 1515 ct"1 
NMR (DMSO-d 6 , 5) : 1.3-2.9 (12H , m) , 2 n ^ ^ 
2.4-2.5 (4H, m), 3.1-3.2 (4K, m ) , 3.2-3.45 (1H 
m>, 6.85 (2H, d, J=S.5Hz), 7.15 (2K, d, J= 3 5K- 
APCI-MASS (m/z) : 302 (M+H + ) 

(20) -N-Cycloheptyl-4- (4-methylsulfonylaminophenyi, - 

35 benzylamine 
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IR (KBr) : 3020, 2930, 2855, 1605, 1495 cm" 1 
NMR (DMSO-d 6 , 5) : 1.3-2.0 (12H, m) , 2.5-2.7 {1H, m) , 
3.01 (3H, s), 3.72 (2H, s) , 7.27 (2H, d, 
J=8.5Hz), 7.39 (2H, d, J=8.5Hz), 7.57 (2H, d, 
5 J=8.2Hz), 7.63 (2H, d, J=8.2Hz) 

APCI-MASS (m/z) : 373(M+H + ) 

(21 ) N-Cycloheptyl-4- (N-benzoylsulf amoyl ) benzylamine 

IR (KBr) : 3477, 3057, 2927, 2858, 1599, 1545 cm" 1 
10 NMR (DMSO-d 6 , 5) : 1.3-2.2 (12H, m) , 3.1-3.3 (1H, m) , 

4.17 (2H, s), 7.2-7.45 (5H, m) , 7.4-7.5 (2H, m) , 
7.75-7.9 (2H, m) , 8.4-8.7 <1H, br) 
APCI-MASS (m/z) : 387 (M+H + ) 

15 (22) N-Cycloheptyl-4- (N-phenylsulf onyl carbamoyl ) benzylamine 
IR (KBr) : 3091, 2929, 2858, 1647, 1601, 1537 cm" 1 
NMR (DMSO-d 6 , 6) : 1.35-2.2 (12H, m) , 3.1-3.3 (IK, 

m), 4.11 (2H, s), 7.35-7.5 (5H, m) , 7.8-7.9 (2H, 
m) , 7.93 (2H, d, J=8.1Hz) 
20 APCI-MASS (m/z) : 387 (M+H + ) 



(23) N-Cycloheptyl-4- (3-pyridylmethyl) benzylamine 

IR (Film) : 3304, 3026, 2924, 2852, 1574, 1512 cm" 1 
NMR (CDC1 3 , 6) : 1.4-2.2 (12H, m) , 2.6-2.8 (IK, m) , 
25 3.75 (2H, s), 3.95 (2H, s) , 7.1-7.5 (6H, m), 8.45 

(1H, dd, J=4.8, 1.8Hz), 8.49 (1H, d, J=1.8Hz) 
APCI-MASS (m/z) : 295 (M+H + ) 



(24 ) N-Cycloheptyl-4- { 4 -pyr idylmethyl ) benzylamine 
30 IR (Film) : 3323, 3022, 2924, 2852, 1599 cm" 1 

NMR (CDCI3, 5) : 1.3-2.1 (12H, m) , 2.6-2.8 (1H, m) , 
3.77 (2H, s), 3.94 (2H, s) , 7.09 (1H, dd, J=4.5, 
1.6Hz), 7.12 (2H, d, J=9.4Hz), 7.29 (IK, d, 
J=9.4Hz), 8.48 (2H, dd, J=4.5, 1.6Hz) 
35 APCI-MASS (m/z) : 295 (M+H + ) 
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(25, »-Cycloheptyl-4.(p yr .zol.l. y i 1B ethyl,be„zyla»l„e 

IR (Neat, : 2924, 2854, 1514, 1458, 1 090 , 750 en,"! 
NMR (CDC1 3 , 5, : 1.30-1.98 (12H, m, , 2 .56-2 77 <1H 
*>< 3.76 (2H, „, 5.30 (2H, s,, 6 . 2 7 (l H , dd, ' 
J-2.0HZ), 7.10-7.40 (5H, m), 7.54 (1H, d, 
J=2.0Hz, 
APCI-MASS (m/z, : 284 (M+H + ) 

(26, N-Cycloheptyl-4- (i^dazol-l-ylmethyl, benzylamine 

IH (Neat, : 3280 (br, , 2924, 2854, 1506, 1458, 1230, 

1107, 1076 cm -1 

NMR (CDC1,, 5, : 1 20-1 m ou , ~ 

3' i.^u 1.95 (12H, m) , 2.60-2.78 (1H 

»»' 3.76 (2H, S) , 5.10 (2H, S)/ 6 .90 (1H, », 

7.00-7.40 (5H, m,, 7.54 (1H, s , 

APCI-MASS (m/z, : 284 (M+H + , 

(27, N-Cycloheptyl- , 6-hydroxy-2, 5, 7, 8-tetramethyl ch roman-2- 

yDmethylamine 

NMR (DMSO-d 6 , 6, : 1.17 (3H, s,, 1.3-1.9 (4H, m, , 

1-97 (3H, S ), 2.01 (3H, s) , 2.04 (3H, s, , 2.5-? 7 
(3H, m, , 7.39 (1H, s, 
APCI-MASS (m/z, ; 332 (M+H + , 

(28, N-Cycloheptyl-4- [N- (3, 5-di-tert-butyl-4- 
hydroxyphenyl , carbamoyl ] benzylamine 
• IR (KBr) : 3639, 3304, 2926, 2858, 1643, 1606, 1547 cm ~l 
NMR ,DMSO-d 6 , 6, : I.3-I.9 ( 12H, B) . 1.39 U8 H , s , 

2-5-2.7 (IK, mJ , 3. 77 (2H, s), 6.78 (1H, s), 7 ' 45 
(2H, d, J=8.2Hz,, 7.88 (2K, d, J=8.2H 2 ) ( 7.58 
(2H, s,, 9.87 (1H, s, 
APCI-MASS (m/z, : 451 (M+K + ) 

(29) N-Cycloheptyl-4- [N- (4-f luorophenyl , carbamoyl] - 
benzylamine 

IR (KBr, : 3354, 2927, 2854, 1651, 1612, 1529, 
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1512 cm" 1 

NMR (DMSO-d 6/ 6) : 1.3-1.9 (12H, m) , 2.5-2.65 (IK, 
m), 3.77 (2H, s), 7.1-7.3 (2H, m) , 7.75-7.85- 
(2H, m) , 7.47 (2H, d, J=8.2Hz), 7.89 (2H, d, 
5 J=8.2Hz), 10.22 (1H # s) 

APCI-MASS (m/zj : 341 (M+H + ) 

(30) N-Cycloheptyl-4- [N- ( 4-f luorophenyl ) -N- 
methylcarbamoyl ] benzylamine 

10 IR (KBr) : 3475, 3187, 3120, 3024, 2927, 2853, 1643, 

1597, 1541, 1500 cm" 1 
NMR (,DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.4-2.6 (1H, m) , 

3.33 (3H, s), 3.60 (2H, s) , 7.05-7.3 <8H, m) 
APCI-MASS (m/z) : 355 (M+H + ) 

15 

(31 ) N-Cycloheptyl-4- ( tert-butyldimethylsilyloxymethyl ) - 
benzylamine 

■ IR (Film) : 2927, 2850, 1514, 1464 cm' 1 
NMR (DMSO-d 6 , 6) : 0.08 (6H, s), 0.89 <9H, s), 1.3- 
20 1.9 {12K, m), 2.5-2.65 (IK, m) , 3.67 (2H, si, 

4.67 {2H, s), 7.22 (2H, d, J=8.3Hz}, 7.28 (2K, d, 
J= 8.3Hz) 
APCI-MASS (m/z) : 348 (M+H + ) 

25 (32) N-Benzyl-3-phenoxybenzylamine 

IR (Film) : 3062, 3030, 2829, 1583, 1487, 1452 cm" 1 
NMR (DMSO-d 6 , 5) : 2.63 (1H, br s), 3.64 (2H, s) , 

3.66 (2H, s), 6.8-7.45 (14H, m) 
APCI-MASS (m/z) : 290 (M+H + ) 

30 

(33) N-Benzyl-3- (4-f luorophenoxy) benzylamine 

IR (Film) : 3062, 3030, 2916, 2829, 1608, 1584, 

1500, 1450 cm' 1 
NMR (CDC1 3 , 6) : 3.78 (2H, s) , 3.79 (2K, s) , 6.8-7.4 
35 (13H, m) 
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APCI-MASS (m/z) : 30 8 (M+H + ) 

(34, N -Benzyl-3-(i-Methylpyra 20 l-3- y l )benzyIainine 

1H (Neat) : 3313, 3028, 2935, 1608, 1498, 1452, 13 
1242 cm -1 

«« (CDCI3, 5) : 3.83 (2H, S) , 3 . 85 (2H; s) , 3 gc 
(3H, S), 6.55 (IK, d, J=2.3H 2 ), 7.18-7.42 (8H, 
m), 7.64-7.73 (1H, m) , 7.77(1 H , S ) 
APCI-MASS (m/z, : 278 (M+H + ) 

(35, N-Benzyl-3- (l- m ethylp y razol-5- y i, b enzyla rc in e 

IR (Neat, : 3310, 3026, 2830, 1606, 1454, 1387 
1275 cm -1 

NMR (CDCI3, 5, : 3.84 (2H, S , , 3. 87 (2H, 3,, 3 89 

(3H, S ), 6.31 (1H, d, J=1.9H Z ), 7.20-7.45 (9K, 
m), 7.51 (IK, d, J=1.9Hz, 
APCI-MASS (m/z, : 278 (M+H + , 

(36, N-Benzyl-4-(l-methylpyrazol-3-yl, ben zyl am ine 

IR (Neat) : 3310, 3028, 2937, 2820, 1504, 1454, 
1430 cm -1 

NMR (CDC1 3 , 6, : 3.81 (2H, s) . 3.83 ,2K, s, , 3 95 
(3H, s>, 6.53 (1H, d, J=2.3Hz), 7.18-7.43 (8H, 
m), 7.70-7.80 (2H, m> 
25 APCI-MASS (m/z, : 278 (M+H + , 

(37, M-Benzyl-4- ( l-methylpyrazol-5-yl ) benz vlamine 

IR (Neat, : 3305, 3026, 2820, 1493, 1454, 13 85 , 
1275 cm -1 

NMR (CDCI3, 5, : 3.85 ,2H, S) , 3.87 , 2K , „ . 3 89 

<3H, s,, 6.30 (1H, d, J=1.9Hz), 7.20-7.50 (9 H/ 
m) , 7.51 (1H, d, J=1.9Hz, 
APCI-MASS (m/z) : 278 (M+H + ) 

35 (38) N-Benzyi-4-( P yrazol-3-yl)benzylamine 
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IR (Neat) : 2250-3680 <br) , 1514, 1495, 1454, 1350 cm" 
NMR (DMSO-d g , 6) : 3.69 (4H, s), 6,67 (1H, d, 

J=2.1Hz), 7.15-7.50 (7H, m) , 7.60-7.90 (3H, m) , 
12.81, 13.20 {total 1H, each br) 
5 APCI-MASS (m/z) : 2 64 (M+H + ) 

(39) N-Benzyl-4- ( l-methylpyrazol-4-yl ) benzylamine 
mp : 90-91°C 

IR (KBr) : 3300, 3020, 2914, 2854, 1570, 1473, 1452, 
10 1194, 1097 cm" 1 

NMR (CDC1 3 , 5) : 3.81 (2H, s) , .3.82 (2H, s), 3.94 
(3H, s), 7.20-7.50 (9H, m) , 7.60 (1H, s) , 7.75 
(1H, s) 

APCI-MASS (m/z) : 278 (M+H + ) 

15 

(40) N-Benzyl-3- < imidazol-4-yl ) benzylamine 

IR (Neat) : 2200-3560 (br) , 1608, 1491, 1454 cm" 1 
NMR (DMSO-d 6 , 5) : 3.72 (4H, s) , 7.10-7.40 (7H, m) , 

7.41-7.80 (4H, m) 
20 . APCI-MASS (m/z) : 264 (M+H + ) 

(41) N-Benzyl-3- (2-methyl-2H-tetrazol-5-yl ) benzylamine 
IR (Neat) : 3028, 2825, 1520, 1452, 1363, 804 cm" 1 
NMR (CDCI3, 6) : 3.84 (2H, s) , 3.89 (2H, s) , 4.40 

25 (3H, s), 7.20-7.52 (7H, m) , 7.96-8.07 (1H, m) , 

8.12 (1H, s) 
APCI-MASS (m/z) : 280 (M+H + ) 

(42) N-Benzyl-3- ( l-methylpyrazol-4-yl ) benzylamine 

30 IR (Neat) : 3305, 3028, 2935, 2827, 1610, 1450, 1363, 

1230 cm" 1 

NMR {CDCI3, 5) : 3.84 (4H, s), 3.94 (3H, s), 7.13- 
7.40 (8H, m) , 7.45 (1H, s), 7.62 (1H, s}, 7.77 
(1H, s) 

35 APCI-MASS (m/z) : 278 (M+H + ) 



WO 96/10559 



PCT/JP95/01982 



- 131 - 

(43, »-M-Methoxyben 2 yl ) .4-(4-fluorophenoxy,behzyla ffl ine 

IR (Neat) : 2001, 2903, 2833, 1610, 1500,' 1460, 1248 
1213 cm" 1 

NMR (CDC1 3 , 5, : 3.75 (2K, s), 3.76 ( 2H, „, 3 . 80 
<3H, s), 6.82-7.10 (8H, m) , 7.20-7.35 m , 

APCI-HASS (m/z, : 338 (M+H + ) 

PrPnar^i-j^n l cl; 

The following compound was obtained according to a 
similar manner to that of Preparation 31, 38, 39 or 89. 

4- (l-Tritylpyrazol-4-vl) toluene 

NMR (DMSO-d 6 , 5, : 2.21 <3H, s), 7.1-7.5 ,19K, m) , 

7.73 (1H, s), 8.04 (1H, s) 

Preparation 

The following compounds were obtained according to a 
similar manner to that of Preparation 28. 

(1) 4-(l-Trityl P yrazol-4- y l)benzyl bromide 

NMR (DMSO-dg, 6) : 4.70 and 4.77 (total 2K, s) , 

7.0-7.8 (21H, m> 

(2) 3-3enzoylbenzyl bromide 

IR (Film, : 3059, 3028, 1686, 1599 cir." 1 

NMR (CDCI3, 5) : 4.53 (2K, s), 7.35-7.9 (9K, -) 

APCI-MASS (m/z) : 277, 275 (M+H + ) 

Preparer i o n ^-7 

The following compounds were obtained according to a 
similar manner to that cf Preparation 63. 

(2) N-Cycloheptyl-4- < l-tritylpyrazol-4-vi > benzvlamine 
IR (Film) : 3057, 3028, 2918, 2852, 1641, 1605, 
1566 cm~- 
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NMR (DMSO-d 6/ 5) : 1.3-2.0 (12H, m) , 2,55-2.75 (IK, 
m), 3.68 and 3.75 (total 2H, s) , 7.05-7.25 (5H, 
m) , 7.3-8.1 (16H, m) 

APCI-MASS (m/z) : 512 (M+H + ) 

5 

(2) N-Cycloheptyl-4- (2-cyanophenyl ) benzylamine 

IR (Film) : 3060, 3030, 2910, 2855, 2225, 1597, 
14 80 cm' 1 

NMR (CDC1 3 , 6) : 1.4-2.0 (12H, m) , 2.65-2.85 (1H, m) , 
10 3.85 (2H, s), 7.4-7.8 (8H, m) 

APCI-MASS (ra/z) : 305 (M+H+) 

(3) N-Cycloheptyl-4- [2- ( l-trityl-lH-tetrazol-5- 
yl ) phenyl ] benzylamine 

15 IR (KBr) : 3058, 3026, 2924, 2854, 1603, 1493, 

1446 cm" 1 

NMR (DMS0-d 6 , 5) : 1.3-1.9 (12H, m) , 2.6-2.75 {1H, 

m), 3.68 {2H, s), 6.8-6.95 (5H, m) , 7.01 (2H, d, 
J=7.9Hz), 7.20 (2K, d, J=7.9Hz), 7.3-7.8 (14H, m) 
20 FAB -MASS (m/z) : 590 (M+H + ) 

(4 ) N-Cycloheptyl-3-benzoylbenzylamine 

IR (Film) : 3059, 2927, 2855, 1653, 1599, 1580 cm" 1 
NMR (CDCI3, 6} : 1.3-2.0 (12H, m) , 2.6-2.8 (IK, m) , 
25 3.85 (2H, s) , 7.3-7.8 (9H, m) 

APCI-MASS (m/z) : 308 (M+H + ) 

Preparation 158 

The following compounds were obtained according to a 
30 similar manner to that of Preparation 50 or 51. 

(1) 3- (l-Methylpyrazcl-3-yl) benzaldehyde 

IR (Neat) : 2941, 2829, 2730, 1695, 1606, 1585, 1439, 
1242 cm" 1 

35 NMR (CDCI3, 5) : 3.98 (3H, s) , 6.62 (IK, d, J=2.2Hz), 
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7.42 (1H, d, J=2.2Hz), 7.51-7.62 (1H, m) , 7.77- 
7.86 (1H, m), 8.05-8.13 (1H, m) , 8.25-8.32 (1H, 
m), 10.07 (lH f s) 
APCI-MASS (m/z) : 187 (M+K + ) 

5 

(2 ) 3- ( l-Methylpyrazol-5-yl } benzaldehyde 
mp : 72-74°C 

IR (KBr) : 3041, 2831, 2733, 1697, 1579, 1462, 1377 cm' 
NMR (CDC1 3 , 6) : 3.94 (3H, s) , 6.39 (1H, d, J=1.4Hz), 
10 7.56 (1H, d, J=1.4Hz), 7.58-7.74 (2K, mj , 7.89- 

7.97 (2H, m) , 10.09 ('1H, s) 
APCI-MASS (m/z) : 187 (M+H + ) 



(3) 4- (Pyrazol-l-yl) benzaldehyde 
15 mp : 53-55°C 

IR (KBr) : 3109, 2833, 2744, 1693, 1608, 1394, 1213, 
760 cm" 1 

NMR (CDC1 3 , 6) : 5.43 (2H, s) , 6.34 (IK, dd, J=2.1, 

2.1Hz), 7.25-7.35 (2H, m) , 7.45 (IK, d, J=2.1Hz}, 
20 7.59 (1H, d, J=2.1Hz), 7.80-7.90 (2H, m) , 9.99 

(1H, s) 

APCI-MASS (m/z) : 187 (M+H + ) 



( 4 ) 4- ( Imidazol- 1 -ylmethyl ) benzaldehyde 
25 IR (Neat) : 2600-3600 (br) , 1695, 1506, 1232, 1076, 

818, 737 cm' 1 
NMR (CDCI3, 6) : 5.22 (2H, s}, 6 . 85-7 . 95 ( 7H, m) , 

10.01 (IK, s) 
APCI-MASS (m/z) : 187 (M+H + ) 



30 



Preparation 159 

The following compound was obtained according to 
similar manner to that of Preparation 47. 



35 3- (Imidazol-4-yl) benzaldehyde 
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mp : 135-138°C 

IR (KBr ) : 2080-3390 (br) , 1691, 1606, 1479, 1327, 

1186, 1066, 978, 781 cm" 1 
NMR (DMSO-d 6 , 6) : 7.59 (1H, dd, J=1.6, 7.6Hz), 7.67- 
5 7.80 (3H, m), 8.05-8.15 (1H, m) , 8.31 <1H, s), 

10.04 (1H, s), 12.30 (1H, br) 
APCI-MASS (m/z) : 173 (M+H + ) 

Prpnaration 160 

10 The following compounds were obtained according to a 

similar manner to that of Preparation 44, 45, 84, 110, 124 
or 126. 

(1) 4- (5-Methyl-l, 3, 4-oxadiazol-2-yl) benzaldehyde 
15 IR (KBr) : 2829, 1701, 1610, 1590, 1550, 1421 cm" 1 

NMR (CDC1 3 , 6) : 2.66 (3H, S) , 7.96-8.07 (2H, m) , 

8.15-8.26 (2H, m) , 10.10 (1H, s) 
APCI-MASS (m/z) : 189 (M+H + ) 

4- (4-Benzyl-5-methyl-4H-l,2, 4-triazol-3- 
yl ) benzaldehyde 

IR (KBr) : 3450 (br) , 1689, 1608, 1572, 1531, 
1207 cm" 1 

NMR (CDCI3, 5) : 2.44 (3H, s) , 5.22 (2H, s), 6.93- 
7.07 (2H, m), 7.30-7.47 (3H, m), 7.70-7.80 (2H, 
m), 7.90-8.00 (2H, m) , 10.05 (1H, s) 
APCI-MASS (m/z) : 278 (M+H + ) 

Preparation 161 

30 The following compound was obtained according to a 

similar manner to that of Preparation 97. 

4 -Benzyl -2- ( 4-hydroxymethyl ) phenyl- 5-methyl-4H-l , 2,4- 
triazole 
35 mp : 118-121°C 



20 (2) 
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IR (KBrJ : 2600-3650 , b r) , 1535, 1487, 1425, 1363, 
1039, 854, 739 cm" 1 
(CDCI3, 5) : 2.36 ,3H, 3.10-3.25 (IK, 

4.65-4.77 , 2H , m) , 5.14 <2H, S)/ 6.90-7.03 ,2H 
m), 7.25-7.50 {7H, m) 
APCI-MASS (m/zj : 280 (M+H + ) 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

hen^iT^^^ 

IR (KBr) : 3210, 2935, 1630, 1608, l 5 ?5 cm"! 
NMR (DMSO-d 6 , 6, : 3.04 (3H, S) , 3.28 (3H, s, , 3.58 
<3H, s), 7.32 (2H, d, J=8.6Hz), 7.6-7.8 (6H, m) , 
9-91 (1H, s) 

Prepa rafj^n 

The following compounds were obtained according to a 
similar manner to that of Preparation 36. 

(D4- ( 4-Methylsul f onylaminophenyl ) benzaldehyde 

IR (KBr, : 3290, 2995, 2840, 2745, 1695, 1600, 1525 
5 1500 cm" 1 

NMR (DMSO-d 6 , 5, : 3.06 (3H, s), 7.33 (2K, d, 

J=8.5Hz>, 7.78 (2H, d, J=8.5Hz>, 7.89 (2H, d, 
J=8.2Hz), 7.98 (2H, d, J=8.2Hz), 9.98 (IF,' h ' r s) 
10.04 (1H, s, 
APCI-MASS (m/z) : 276 (M+H + ) 



15 



20 



30 



(2) 4- (N-Benzoylsulf amoyl) benzaldehyde 

IR (KBr) : 3381, 30S7, 2883, 1697, 1599, 156 0 cm"! 
NMR (DMSO-d 6 , 6, : 7.3-7.5 ,3H, m, , 7.9-8.0 ( , H m) 
7 ' 44 (2H ' d ' J=8.3Hz), 8.00 (2K, d, J=8.3Hz) 
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10.03 (1H, s) 
APCI-MASS (m/z) : 290 (M+H + ) 

Preparation 164 

5 The following compounds were obtained according to a 

similar manner to that of Preparation 33 or 34. 

(1) 4- (N-Methyl-N-methoxysulfamoyl) benzamide 

IR (KBr) : 3292, 3201, 3111, 2979, 2943, 1605, 1562, 
10 1504 cm" 1 

NMR (DMSO-d 6 , 6) : 3.28 (3H, s) , 3.54 (3H, s) , 7.49 
(2H, br s), 7.74 (2H, d, J=8.4Hz), 7.88 (2H, d, 
J=8.4Hz) 
APCI-MASS (m/z) : 245 (M+H + ) 

15 

(2) N-Methyl-N-methoxy-6-hydroxy-2, 5, 7, 8- 
tetramethylchroman-2-carboxamide 

IR (KBr) : 3479, 2983, 2935, 2870, 1655 cm" 1 
NMR (DMSO-d 6 , 6) : 1.49 (3H, s) , 1.97 (3H, s) , 2.05 
20 (6H, s), 1.6-1.75 (1H, m) , 2.4-2.6 (3H, m) , 3.34 

(3H, s), 3.57 (3H, s), 7.48 (1H, s) 
APCI-MASS (m/z) : 294 (M+H + ) 



Preparation 165 

25 The following compound was obtained according to a 

similar manner to that of Preparation 105. 



4- (N-Phenylsulfonylcarbamoyl)benzaldehyde 
IR (KBr) : 3185, 3155, 3105, 2935, 2850, 1740, 1695, 
30 1645, 1605, 1565, 1550 cm" 1 

NMR (DMSO-d 6 , 5) : 6.95 (2H, d, J=7.5Hz), 7.35-7.45 

(2H, m) , 7.75-7.9 (3H, m) , 8.20 (2H, d, J=7.5Hz), 
10.02 (1H, s) 
APCI-MASS (m/z) : 290 (M+H + ) 



35 
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The following compound was obtained according to a 
similar manner to that of Preparation 66. 

N-Cycloheptyl-3-benzylbenzylamine 

IR (Film) : 3059, 3026, 2926, 2852, 1601, 1495 cm"! 
NMR (CDC1 3 , 6) : 1.3-2.0 ,12H, m , , 2 . 6 . 2 . 8 (1H# m) 

3-74 (2H, S ), 3.97 (2H , s) , 7-Q _ 7 >fi ^ n 
APCI-MASS (m/z) ; 294 (M+H + ) 

The following compound was obtained according to a 
similar manner to that of Preparation 36. 

2-Formyl-6-hydrox y -2, 5, 7, 8-tetramethylchromane 
IR (KBr) : 3541, 2981, 2933, 2872, 2833, 2727, 
1732 cm" 1 

NMR <DMSO-d 6 , 5, : 1.66 (3H, s,, 1.7-1. 9 (1H, m) , 
2.2-2.65 (3H, m) , 1.97 (3H, S ), 2 .07 ( 3H , s) 
2.08 (3H, s), 7.55 (1H, S ), 9.53 (1H, s) 

APCI-MASS (m/z) : 244 (M+H + ) 

Preop tion 1 fi » 

To a solution of 2-chloro-6-methyl-4-methylthio-3- 
mtropyridine ,13.25 g, in methanol (150 ml) wag ^ ^ 

sodium methoxide in methanol ,23.4 ml,, and the mixture was 
refluxed for 7 hours under nitrogen. The mixture was 
cooled and the precipitates were collected by filtration 
washed with methanol and diisopropyl ether and dried unde^ 
Phosphorus pentoxide to give 2-methoxv-6-methyl-4- 
xnethylthio-3-nitropyridine (10.29 g , as a yellow powde^ 

IR (KBr) : 3024, 2997, 2951, 2924, 2856, 1587, 1541, 

1495, 1452 cm -1 
NMR (DMSO-d 6 , 6) : 2.46 ,3H, s) , 2.57 (3H , s), 

3.94 ,3H, s), 7.07 (l H , s) 
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APCI-MASS (m/z) : 215 (M+H + ) 

Prpparation 169 

To a solution of 2, 4-dichloro-6-methyi-3-nitropyridine 
5 (41.40 g) in methanol (400 ml) was added dropwise a 28v : 

solution of sodium methoxide in methanol (38.6 ml) , and the 
mixture was stirred at 60°C for an hour under nitrogen. 
The mixture was evaporated in vacuo and the residue was 
extracted with ethyl acetate. The organic layer was washed 
10 with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 2-chloro-4-methoxy-6-methyl-3- 
nitropyridine (30.43 g) as a pale yellow crystal. 

IR (KBr) : 3088, 2987, 2953, 2883, 1601, 1552, 1524, 
15 1471 cm' 1 

NMR (DMS0-d 6 , 6) : 2.51 (3H, s) , 4.01 (3H, s) , 

7.42 (1H, s) 

Preparation 170 
20 To a solution of 2-chloro-4-methoxy-6-methyl-3- 

nitropyridine (30.42 g) in methanol (300 ml) was added 
dropwise a solution of sodium methanethiolate (12.63 g) in 
methanol (200 ml) at room temperature and the mixture was 
stirred at 50°C for 4 hours under nitrogen. The mixture 
25 was evaporated in vacuo and the residue was extracted with 
ethyl acetate. The organic layer was washed with brine, 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 4-methoxy-2-methylthio-6-methyl-3-nitropyridine 
30 (30.23 g) as a yellow powder. 

IR (KBr) : 3066, 2997, 2956, 2933, 2858, 1585, 1549, 

1514, 1466 cm" 1 
NMR (DMS0-d 6 , 5) : 2.51 (3H, s) , 2.53 (3H, s) , 

3.95 (3H, S), 7.11 (1H, s) 
35 APCI-MASS (m/z) : 215 (M+H + ) 
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Preparafj Pn pj 

To a suspension of 4-methoxy-2-methylthio'-6- ra e^hvl-3- 
nitropyridine .,30.15 g, in ethanol ,300 ml, was addeYconc 

5 1 loT^ aCld (58 ' 6 ml) ' ^ ^ ^ -fluxed ' 

5 for 10 hours. The mixture was cooled to 5'c a~d the 

precipitates were collected fay filtration, washed with 
ethanol and diisooropyl ether, and dried in vacuo unde^ 
Phosphorus pentoxide to give 4-hydroxy-2-methylthio-6-~ 
methyl-3-aitropyridine (19.79 g , as a yellow oowder 
IR (K3r) : 2989 ' 2920, 2783, 1551, 1518 cm"* 
HMR (DMSO-d 6 , 5) : 2.39 (3H, 3), 2.50 (3H, s) , 

6.62 (1H, s) 



15 



Prep* rfl fp r po 

To a suspension of 4-hydroxy-2-methylthio-6-methyl-3- 
mtropyridine (30.65 g, in phosphorus oxychloride (140 8 g> 
was stirred at 100'C for 10 hours. The mixture was poured 
into .mixture of ethyl acetate and water, and neutralized 
by addition of 5N sodium hydroxide aqueous solution The 
insoluble materials were filtered off, and the filtrate was 
separated. The organic layer was washed with brine, drie^ 
over magnesium sulfate and evaporated in vacuo The 
residue was purified by column chromatography on silica gel 

to give 4-chloro-2-methylthio-6-methyl-3-nitro P vridine 
dl.87 g) as a yellow powder. 

IR (KB*) : 3103, 3053, 2933, 1560, 151 8 cm"! 
NMR (DMSO-dg, 5, : 2.55 (3H, s), 2.59 (3H, s), 

7.55 (IK, s) 
APCI-MASS (m/z) : 221, 219 (M+H + ) 

Prpna " a< -i"n I" 7 " 3 

To a solution of 2, 4-dichloro-6-methyl-3-nitroDy-idire 
0.14 g) in 1,4-dioxane (50 ml) and methanol (50 ml) was 
added Raney Nickel (NDT-90, purchased from Kawaken Fire 
■3- Chemicals) (ca. 2 g) , and the mixture was hydrogenated for 
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4 hours under atmospheric pressure. Raney Nickel was 
filtered off and washed with methanol, and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3-amino-2, 4-dichloro- 
5 6-methylpyridine (3.53 g) as a yellow oil. 

IR (Film) : 3479, 3385, 3221, 3186, 2924, 1616, 1576, 

1543, 1471 cm" 1 
NMR (DMSO-d 6 , 5) : 2.28 (3H, s), 5.52 (2H, br s) , 

7.23 (1H, s) 

10 APCI-MASS (m/z) : 181, 179, 177 (M+H + ) 

p r pnaration 174 

To a solution of 3-amino-2 , 4-dichloro-6-methylpyridine 
(3.51 g) in dichloromethane (5C ml) was added N,N- 
15 dimethylaniline (2.88 g) at 5°C, followed by dropwise 

addition of phenyl chlorof ormate (3.41 g) , and the mixture 
was stirred at room temperature for 3.5 hours. The mixture 
was washed with dilute hydrochloric acid and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
2C residue was crystallized from diisopropyl ether and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried in vacuo to give 2 , 4-dichioro- 
6-methyl-3-phenoxycarbonylaminopyridine (1.96 g) . 

IR (KBr) : 3282, 3244, 3184, 3013, 1718, 1637, 1608, 
25 1524, 1491 cm" 1 

NMR (DMSO-d 6 , 5) : 2.27 (3K, s) , 7.1-7.5 (5H, m) , 

7.65 (1H, S) , 10.10 (IK, br s) 
APCI-MASS (m/z) : 301, 299, 297 (M+H + ) 

30 preparation 175 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.0 g) and 
2-methoxybenzylamine (0.91 ml) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml). To the solution was added 

35 sodium borohydride (220 mg) and stirred for two hours at 
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ambient temperature. The reaction mixture was coured <„ to 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatography on 
5 silica gel (50 g, e i uting with dichiororaethane _ methanoi 
(10:1)) to give N- (2-methoxybenzyl) -3- (pyrazol-3- 
yl) benzylamine (1.06 g) . 

IR (Film) : 2400-3600 (br) , 1603, 1493, i 46 2, 
1244 cm -1 

10 NMR (CDC1 3 , 5) : 3.81 (3H, s), 3.84 (2H, S , , 3.95 

(2H, s), 6.59 (1H, d, J=2.2Hz), 6.80-6.98 (2H, 
m), 7.17-7.50 (4H, m) , 7.53-7.67 (2H, m) , 7 79 
UH, s) 

APCI-MASS (m/z) : 294 (M+H + ) 



15 



20 



25 



30 



Prenarari^n 

A mixture of 3- (pyrazol-3-yl) benzaldehvde (l.o g) and 
3-metnoxybenzylamine (0.91 ml) was heated for 4 hours at 
120-c. After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) , and stirred for two ho-s a~ 
ambient temperature. The reaction mixture was ooured irto 
water and extracted with dichloromethane, washed with wate- 
and brine, dried over magnesium sulfate. The solven- wa« 
removed in vacuo and the residue was chromatocraphed on 
silica gel (50 g, eiuting with dichloromethane - methanol 
(15:1)) to give N- ( 3-methoxybenzyl ) -3- (pyrazol-3- 
yl) benzylamine (1.24 g). 

IR (Neat) : 2370-3680 (br) , 1603, 1487, 1439, 126 3, 

1157, 1045 cm -1 
NMR (CDC1 3 , 5) : 3.80 (3H, s), 3.81 (2H, S ), 3.85 
(2H, s), 6.61 (1H, d, J=2.2Hz), 6.75-6.85 (IK, 
m), 6.86-6.97 (2H, m) , 7.19-7.43 (3H, m) , 7.55- 
7.68 (2H, m), 7.76 (IK, s) 
35 APCI-MASS (m/z) : 294 (M+H + ) 
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Erppflration I 77 

A mixture of 4- (4-f iuorcphencxy) benzaldehyde (1.5 g) 
and 3-phenyipropylamine (1.19 mi) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
5 dissolved in ethanol (30 nl) . To the solution was added 
sodium borohydride (262 mgi and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
.0 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(15:1)) to give N- ( 3-phenyipropyl ) -4- ( 4-f luorophenoxy) - 
benzylamine (1.92 g) . 

IR (Neat) : 3028, 2929, 2856, 2818, 1606, 1497, 1454, 
15 1250, 1211 cm" 1 

NMR (CDC1 3 , 5) : 1.85 (2H, on, J=7.4Kz), 2.55-2.75 
(4H, m), 3.75 (2H, s) , 6.83-7.10 (6K, m), 7.10- 
7.36 (7H, m) 
APCI-MASS (m/z) : 336 (M+K + ) 

20 

Prpparat inn 178 

A mixture of 3- (pyrazol-3-yl) benzaidehyde (1.0 gi and 
phenethylamine (0.875 ml) was heated for 4 hours at 120°C. 
After cooling to room temperature, the mixture was 

25 dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mgi and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water an d extracted with dichloromethane, washed with wate, 
and brine, dried over magnesium sulfate. The solvent was 

30 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(15:1 to 10:1)) to give N- ( 2-phenylethyl ) -3- (pyrazol-3- 
yl) benzylamine (1.27 g) . 

IR (Neat) : 230C-3700 (br) , 1606, 1495, 1452, 1354, 

35 1097 cm" 1 



WO 96/10559 



PCT/JP95/01982 



10 



15 



- 143 - 

NMR (CDC1 3 , 6, : 2.76-3.00 (4H, m, , 3.86 (2H, s, 

6.59 (1H, d, J=2.2Hz), 7.10-7.43 (7 H , m, , 7.53- 
7 -68 (2H, in), 7.86 (1H, s) 
APCI-MASS (m/z) : 278 (M+H + ) 

A mixture of 4- (4-f luorophenoxy) benzaldehyde (1 5 g) 
and <S)-l-phenylethylamine (1.08 ml) was heated for 4 hours 
at 120.-C. After cooling to room temperature, the mixture 
was dissolved in ethanol (30 ml,. To the solution was 
added sodium borohydride (262 mg) and stirred for two hours 
at amiuent temperature. The reaction mixture was ooured 
mto water and extracted with dichioromethane, washed with 
water and brine, dried over magnesium sulfate. The solvent 
was removed in vacuo and the residue was chromatographed on 
silica gel (5C g, eluting with n-hexane - ethyl acetate 
(4:1 to 2:1, to give N- [ (S) -1-phenylethyl] -4- (4- 
f luorophenoxy, benzylamine (2.23 g) . 

IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250, 
1213 cm _i 

NMR (CDCI3, 6, : 1.38 ,3H, d, J=6.6H 2) , 3.56 ,1H, d, 
J-13.1HZ), 3.63 (1H, d, J=13.1Hz), 3.82 (1H, q, 
J=6.6Hz), 6.83-7.12 (6H, m) , 7.15-7.43 (7 H /m, ' 

APCI-MASS (m/z) : 322 (M+H + ) 

25 • -31.2° (C=1.05, CHCi 3 ) 

PreparaM^ 1 an 

A mixture of 4- M-f luorophenoxyjbenzaldehyde (1 5 g) 
and (RJ-l-phenylethylamine (1.08 ml) was heated for 4 hours 
at 120-C. After cooling to room temperature, the mixture 
was dissolved in ethanol (30 ml). To the solution was 
added sodium borohydride (262 mg, and stirred for two hou- 
at ambient temperature. The reaction mixture was poured 
into water and extracted with dichioromethane, washed wit* 
water and brine, dried over magnesium sulfate. The solvent 



20 



30 



35 



WO 96/10559 



PCT/JP95/01982 



- 144 - 

was removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with n-hexane - ethyl acetate 
(4:1 to 2:1) to give N- [ (R) -1 -phenyl ethyl ] -4- (4- 
f luorophenoxy) benzylamine (2.12 g) . 
5 IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250, 

1213 cm" 1 

NMR (CDC1 3 , 5) : 1.37 (3H, d, J=6.6Hz), 3.56 (lH,d, 
J=I3.1Hz), 3.63 (1H, d, J=13.1Hz), 3.81 (1H, q, 
J=6.6Hz), 6.83-7.12 (6H, m) , 7.15-7.42 (7H, m) 
10 APCI-MASS (m/z) : 322 (M+H + ) 

[a]£° : +31.7° (C=1.02, CHCI3) 

Preparation 191 

The following compounds were obtained according to a 
15 similar manner to that of Preparation 71, 78 or 173. 

( 1 J 3-Amino-2-methoxy-6-methyl-6-methylthiopyridine 

IR (Film) : 3444, 3352, 2984, 2947, 2922, 2860, 1585, 
1559, 1462 cm" 1 

20 NMR (DMSO-d 6 , 6) : 2.26 (3H, s) , 2.43 (3H, s}, 3.84 

(3K, s), 4.39 (2H, br s) , 6.64 <1H, s) 
APCI-MASS (m/z) : 185 (M+H + ) 

(2) 3-Amino-4-chloro-2-methylthio-6-methylpyridine 
25 IR (KBr) : 3417, 3300, 3207, 2922, 1618, 1558 cm" 1 

NMR (DMSO-d 6 , 6) : 2.31 (3H, s) , 2.51 (3H, s) , 4.96 

(2H, br s) , 6.96 (IK, s) 
APCI-MASS (m/z) : 191, 189 (M+H + ) 

30 Preparation 182 

The following compounds were obtained according to a 
similar manner to that of Preparation 74 or 79. 



; 1 ) 2-Methoxy-6-methyl-4-methylthio-3- 
35 phenoxycarbonylaminopyridine 
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IR (KBr) : 3217, 1740, 1700, 1649, 1541, 1518 cnT 1 
NMR (DMSO-d 6 , 6) : 2.39 (3K, s), 2.45 (3H, s) , 3.86 
(3H, s), 6.81 (IK, s), 7.0-7.5 (5H, n) , 8.76 and 
9.17 (total IK, br s) 
APCI-MASS (m/z) : 305 (M+H + ) " 

(2) 4-chloro-2-methyithio-6-methyl-3- 
phenoxycarbonyl iminopyr idine 

IR (KBr) : 3207, 3026, 3001, 2926, 1724, 1597, 1554, 

1524, 1489 cm" 1 
NMR (DMS0-d 6/ 6) : 2.48 (3H, 5) , 2.51 (3H, s) , 7.0- 

7.5 (6H, m), 9.37 and 9.77 (total 1H, br s) 
APCI-MASS (m/z) : 311, 309 (M+H + ) 

Prep*r*i-jn n ^ 

The following compound was obtained according to a 
similar manner to that of Example 7, 8, 9, i 0/ 13, 14, 15 
16 or 17. 

l-[4-(4-Fluorophenoxy)benzyi]-3-f2,4-bi S (methylthio)- 
6-methylpyridin-3-yl ] urea 

IR (KBr) : 3305, 3107, 2924, 1633, 1574, 1498 cm" 1 
NMR (DMSO-d 6 , 5) : 2.39 (6H, s), 2.44 (3H, s) , 4.22 
(2H, d, J=5.8Hz), 6.53-6.7 (1 H , brj , 6.86 (1H, 
s), 6.9-7.4 (8H, m), 7.54 (IK, br s) 
APCI-MASS (m/z) : 444 (M+H + ) 



35 
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Rxample 1 

To a solution of N- ( 4-biphenylylmethyl ) - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2, 4, 6-trimethylphenylisocyanate (322 mg) , and the 
5 mixture was stirred at room temperature for 1.3 hours under 
nitrogen. The mixture was evaporated in vacuo and the 
crystalline compound was collected by filtration using 
hexane: ethyl acetate (5:1) to give 1- (4-biphenylylmethyl) - 
l-cycloheptyl-3- (2,4, 6-trimethylphenyl) urea (710 mg) . 
10 IR (KBr) : 3320, 2920, 2855, 1625, 1505 cm" 1 

NMR (DMSO-d 6 , 6) : 1.5-1.8 (12H, m) , 2.00 (6H, s), 
2.20 (3H, s), 4.4-4.55 (1H, m) , 4.55 (2H, s) , 
5.48 (1H, s), 6.79 <2H, s) , 7.3-7.65 (9H, m) 
APCI-MASS (m/z) : 441 (M+H + ) 

15 

Example 2 

To a solution of N- ( 4-biphenylylmethyl ) - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2, 6-diisopropylphenylisocyanate (406 mg) , and the 
20 mixture was stirred at room temperature for 1.1 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
1- (4-biphenylylmethyl) -l-cycloheptyl-3- (2, 6- 
diisopropylphenyl) urea (885 mg) as a crystal. 
25 IR (KBr) : 3415, 3340, 3060, 303C, 2960, 2930, 

2865, 1625, 1500 cm" 1 
NMR (CDC1 3 , 6) : 0.9-1.3 (10H, m) , 1.5-1.8 {12H, 

m) , 1.95-2.1 (2H, m) , 2.8-3.0 (2H, m) , 4.4-4.6 
(1H, m), 4.56 (2H, s) , 5.47 (1H, s), 7.0-7.65 
30 (12H, m) 

APCI-MASS (m/z) : 483 (M+H + i 



35 



Example 3 

To a solution of 2-amino-4, 6-dimethoxypyrimidine (465 
mg) and triphosgene (297 mg) in 1 , 2-dichloroethane (20 ml) 



WO 96/10559 



PCT/JP95/01982 



147 



15 



nours. The mixture was cnni^ <- 
temDeratu-e and a • cooled to room 

> theteco . A ; t :: : „ - s ; r - r »« - ». 

3-! hours, the mi«i.r. temperature for 

cne mature was poured into water and -h. 
separated oroanic iayer „ as „ ash ed with brine 1 , 
*aune 5 ium suifate and evaporated in vacuo ^1°"" 
purified by column chromatograohv on suL 
.^-biphenyiyimethyi.-i-oyo^^^;,:;.; 11 ;: 3 " l «• 1- 

di-ethoxypyrimidin^-yl^rea [205 m,) 

» ™r, s 33,0, 3 225 , 2925 , 2e55 , J( 
1525 cm" 1 

NMR (CDC1 3 , 6) : i.*_ 2 1 „,„ . , 

• fJ-^H, m), 3.86 (6H «i 

7-3-7.6 oh, m) 
APCI-MASS (m/z) : 461 ( M+ H + , 

Example /) 

To a solution of 2 a e. *i 

UI ^' q ' 6 trifluoroanilinp r/Mi 
triDhosgene (297 mm • _, • ne f441 m 9) and 

- gene (297 mg) ln dichloromethane fic m i , wa « . 

crxethylamine ,304 mg) at s . c and tfce ' J ' w " ada - 
'or 2 hours under n lt ro ge , The 

cTzt; and a soiution ° f n -<~^ on 

cycloheptylamine (559 ma) in Hi^i 

added. The mixture was s-ir r«H . WaS 
-urs and evaporated In ^ x ' L*?.^"™ ' ' 

column chromato g ra Phy on sil ica gel ^ ~ — * 
biphenylyimethyi, -l-cycloheptyl-3- (2, 4,6- 
trimethylphenyDurea (752 m g ) . 

» fKBr, : 3285/ 2930 , 286Q> ^ ^ 

^ (CDC1 3' 5) : ^5-2-15 U2H, ,,, 4.3-1,5 P P 

*>< ^-59 an, aJ , 5.58 , 1H , s) , 6 . S5 _ 6 ;; " 

7-3-7.65 (9H, m) ' mj ' 

APCI-MASS (m/z) : 4 53 (M+H + ) 
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Example 5 

The following compounds were obtained according to 
similar manners to those of Examples 1, 2, 3 and 4. 

5 (1) 1-Cycloheptyl-l- (4-phenoxyphenylmethyl) -3- (2,6- 

diisopropylphenyl) urea 

IR (KBr) : 3415, 3360, 2960, 2925, 2865, 1645, 
1590 cm" 1 

NMR (CDC1 3 , 5) : 0.9-1.35 (12K, m) , 1.4-2.1 (12H, 
10 m) , 2.8-3.0 (2H, m) , 4.35-4.5 (1H, m) , 4.50 {2H, 

s), 5.46 (IK, s), 6.95-7.45 (12H, m) 
APCI-MASS (m/z) : 499 <M+H + ) 

(2) 1- (3-Biphenylylmethyl) -l-cycloheptyl-3- (2,4,6- 
■ 1 5 tr imethylphenyl ) urea 

IR (KBr) : 3325, 2925, 2855, 1625, 1505 cm" 1 

NMR (CDCI3, 6) : 1.4-2.1 {12H, m) , 1.97 (6H, s) , 

2.20 (3H, s), 4.2-4.4 (1H, m) , 4.57 (2H, s) , 5.49 

(1H, s), 6.78 (2H, s), 7.3-7.7 (9H, m) 
20 APCI-MASS (m/z) : 441 (M+H + ) 



(3) 1- (2-Biphenylylmethyl) -l-cycloheptyl-3- (2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3285, 2970, 2930, 2860, 1635, 1520 cm" 
25 NMR {CDCI3, 5) : 1.4-2.0 (12H, m) , 1.96 (6H, s), 

2.21 (3H, s), 4.25-4.4 (1H, m) , 4.37 (2H, s) , 
5.30 (1H, s), 6.80 (2H, s) , 7.2-7.7 (9H, m) 
APCI-MASS (m/z) : 441 (M+H + ) 



30 (4) 1-Cycloheptyl-l- (4-phenoxyphenylmethyl) -3- (2, 4, 6- 

trimethylphenyl) urea 

IR (KBr) : 3295, 2920, 2855, 1620, 1590, 1510, 
1490 cm" 1 

NMR (CDCI3, 6) : 1.4-1.8 (12H, m) , 2.00 (6K, s) , 
35 2.22 (3H, s), 4.35-4.5 (1H, m) , 4.48 (2H, s), 
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5-47 ,ih, s,, 6.81 ,2H, a), 7.0-7.4 (9H , a) 
APCI-MASS (m/z) : 457 (M+ H + ) 

(5) 1-Cycloheptyl-l- (3-phenoxyphenylmethyi) -3- (2,4,6- 
trimethylphenyl) urea ' 
IR (KBr) : 3310, 2925, 2855, 1625, 1605, 1585, 
1510 cm" 1 

NMR (CDC1-,, 5) : l 4-1 r (nu • . „ 

3 ' * ± - H L - n I12H, m) , 2.00 (6H, s), 

2-21 (3H, S ), 4.25-4.45 (1H, m) , 4.47 (2H, 3) 
>-44 (1H, s), 6.80 (2H, s), 6.85-7.4 (9K, m) 
APCI-MASS (m/z) : 457 (M +H + ) 



(6) 1-Cycloheptyi-l- [4- (pyridin-2-yUbenzyl] -3- (2, 4, 6- 

trime thylphenyl ) urea 

15 IR (KBr) : 341C ' 3 320, 2920, 2855, 1625, 1585, 

1560, 1505 cm' 1 
NMR (CDCI3, 5> : 1.4-1.8 (12H, », , 2.03 ,6H, s, 

2.20 ( 3H , s) , 4.3-4.5 (IK, m) , 4.58 (2H, s) , 5 <9 

s), 6.80 (2H, S ), 7.2-7.3 (1 H , m) , 7.5". PH 
d, J=8.3Hz), 7.7-7.85 (2H, m) , 8.02 (2K, d, 
J=8.3Hz), 8.7-8.75 (1H, m) 
APCI-MASS (m/z) : 442 (M+H + ) 

H) 1 -Cycloheptyl-l- f 4-(pyridin-3-y 1 ,benzyl]-3-(2,4.6- 
trimethylphenyl) urea 

IR (KBr) : .3315, 2920, 2855, 1645, 15^0 cm"! 
NMR (CDCI3, 6) = 1-4-1.9 (12H, », , 2.02 (6H, s>, 

2-21 (3K, S ), 4.35-4.5 (l H ,m) , 4.58 (2H, s),' 5 ^8 
(1H, S), 6.80 (2H, s), 7.39 (IK, dd, J= 7 9 
4.9Hz), 7.3-7.7 ,4H, m) , 7.86 ,1K, dt, J= 8 ' 2 , 
1.8Hz), 8.60 (1H, d, J=3.6Hz), 
8.83 (1H, s) 
APCI-MASS (m/z) : 442 (M+H + ) 

35 (8) l-Cycloheptyl-l- [[2 -(4-chlorophenyl)thia 2 ol-4- 
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yl]methyl] -3- (2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3300, 2920, 2855, 1645, 1610,' 1495 cm" 1 

NMR ( CDC 1 3 , 6) : 1.5-2.0 (12H, m) , 2.13 (6H, s), 

2.24 (3H, s), 4.2-4.4 (1H, m) , 4.61 (2H, s), 6 
5 (2H, s), 7.18 (1H, s), 7.24 (1H, s) , 

7.35-7.45 (2H, m) , 7.8-7.9 (2H, m) 
APCI-MASS (m/z) : 483 (M+H + ) 



(9) 1-Cycloheptyl-l- [ (2-phenylimiciazol-5-yl) methyl ] -3- 
10 £2,4, 6-trimethylphenyl) urea 

IR (KBr) : 3100, 2925, 2855, 1620, 1570 cm" 1 
NMR (DMSO-d 6 , 5) : 1.35-1.8 (12H, m) , 2.06 {6H, s), 
2.21 (3H, s), 4.05-4.2 (1H, m) , 4.36 (2H, s) , 
6.83 (2H, s), 7.23 (1H, s), 7.3-7.5 <3H, m) , 7. 
15 7.9 (2H, m) , 8.68 (1H, s) , 12.55 (1H, s) 

APCI-MASS (m/z) : 431 (M+H + ) 

(10) 1-Cycloheptyl-l- [4- (pyrrol- 1-yl) benzyl ] -3- (2, 4, 6- 
trimethylphenyl) urea 

20 IR (KBr) : 3310, 2920, 2855, 1625, • 1525, 1510 cm" 1 

NMR (CDCi 3 , 6) : 1.4-2.05 (12H, m) , 2.01 (6H, si, 

2.21 (3H, s), 4.3-4.5 (1H, m) , 4.53 (2H, s), 5. 
(1H, s), 6.3-6.4 (2H, m) , 6.80 (2H, s), 7.05-7. 
(2H, m), 7.35-7.5 (4H, m) 
25 APCI-MASS (m/z) : 430 (M+H + ) 

(11) 1-Cycloheptyl-l- (3- (pyrrol- 1 -yl ) benzyl ] -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3320, 2920, 2855, 1625, 1610, 1505 cm" 1 
30 NMR (CDC1 3 , 6) : 1.45-2.05 ;i2H, m) , 2.01 (6H, s), 

2.21 (3H, s), 4.3-4.5 (IK, m) , 4.56 (2H, s), 5. 
(1H, s), 6.35-6.4 (2H, m) , 6.80 (2H, s), 7.05- 
7.10 (2H, m) , 7.25-7.5 (4H, m) 
APCI-MASS (m/z) : 430 (M+H + ) 



35 
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'"' r'nT ptyi " i "' i4 " ,pyrroi - i " yi,py " di "- 2 -^'»^^i- 

Uf q > 6 "trimethylphenyi) urea 
IR (KBr) : 3220, 2920, 1645, 1605, 1575, 1500 cm^ 
NMR (DMSO-d 6 , 6, : 1.4-!. 8 ,12H, m) , 2 . 13 (6H , s) 
2-21 (3H, s), 4.1-4.3 (1H, m> , 4.56 (2H, s,, ' 
6.3o-6.4 (2K, m)f 6.S4 (2H, s) , 6.5-6.55 (2K, 
6-55-6.65 (2H, m) , 8.50 (1H, br s) , 8.51 (1H . d ' 
J=5.6Hz) ' a ' 

APCI-MASS (m/z) : 431 (M+H + ) 

(13) l-Cycloheptyl-l- [( 6-phe n ylpyridin-3-yl, me thyl]-3- 
(2,4, 6-trimethylphenyl)urea 

» (KBr) : 33 15, 2920, 2855, 1630, 1560, 1515 en"! 
NMR (CDCI3, 5) : 1.4-2.05 (12H, m) , 2.09 <6H, s >* 

2-23 ,3H, s), 4.1-4.3 (1H, m) , 4. 60 (2H, S ) , 5 53 
(1H, s), 6.83 (2H, s), 7.35-7.55 (3K, m) , 7.7-7 9 
<2h, m), 7.95-8.05 (2H, m) , 8.70 (l K , s , 
APCI-MASS (m/z) : 442 (M+H + : 

(H> 1 -Cycloheptyl-l- [3 - ( 2- I nethyUhiazol-4- y : )b enzvlj-3- 
(2, 4, 6-trimethylphenyl)urea 

IR (KBrJ : 3360, 2925, .2855, 1620, 1505 cm"! 
NMR (CDCI3, 6, : 1.4-2.05 (12H, m, , !. 98 (6H , g) 
2.20 (3K, S) , 2.78 (3H, S) , 4.4-4.55 (1H, m, , 
4-57 (2H, s), 5.49 (1H, s) , 6 . 78 (2H> s)/ ? , 3 
(1H, s), 7.35-7.5 ,2H, m, , 7 . 79 (1H# d> J=7-1 
7.93 (IK, s) 
APCI-MASS (m/z) : 4 62 (M+H + ) 

(15) 1-Cycloheptyl-l- f 3- (pyrazol-3-yl) benzyl ] -3- ,2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3405, 3210, 2925, 2855, 1640, 1610, 
1500 cm~l 

NMR (CDCI3, O) : 1.4-1.9 (12H, m, , 2 .08 ( 6H, s ), 
2-20 (3H, s), 4.1-4.25 (1H, m) , 4.54 (2H, s), 
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6.63 (1H, s), 6.82 (2H, s), 7.2-7.8 (6H, m) , 
12.86 (1H, s) 
APCI-MASS (m/z) : 431 (M+H + ) 

5 (16) 1-Benzyl-l- (4-phenoxybenzyl) -3- (2, 4, 6- 
triraethylphenyl) urea 

IR (KBr) : 3310, 3030, 2915, 1630, 1590, 1505 cm -1 
NMR (CDC1 3 , 6) : 2.01 (6K, s) , 2.22 (3H, s), 4.63 
(2H, s), 5.64 (IK, S), 6.82 (2H, s) , 7.0-7.4 
10 (14H, m) 

APCI-MASS (m/z) : 451 (M+H + ) 

(17) 1-Furfuryl-l- ( 4-phenoxybenzyl ) -3- ( 2 , 4,6- 
trimethylphenyl ) urea 

15 IR (KBr) : 3280, 3030, 2975, 2915, 1625, 1595, 

1530, 1505 cm" 1 

NMR (CDCI3, 5) : 2.10 (6H, s) , 2.25 (3H, s) , 4.55 

(2H, s), 4.61 (2H, s), 6.03 (1H, s) , 6.25-6.3 

(1H, m) , 6.35-6.4 (1H, m) , 6.86 {2H, s), 6.95- 
20 7.45 (10H, m) 

APCI-MASS (m/z) : 441 (M+H + ) 

(18) 1-Cycloheptyl-l- [4- (4-chlorophenyl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

25 IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 

1505 cm" 1 

NMR {CDCI3, 6) : 1.5-2.05 (12H, m) , 2.01 (6H, s), 

2.21 (3H, s), 4.3-4.5 (1H, m) , 4.55 (2H, s), 5.46 
(1H, s), 6.80 (2H, s), 7.4-7.65 (8H, m) 
30 APCI-MASS (m/z) : 476 (M+H + ) 

(19) 1-Cycloheptyl-l- [4 - ( 4-f luorophertyl ) benzyl ] -3- (2,4,6- 
tr imethylphenyl ) urea 

IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 
35 1490 cm* 1 
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NMR.(CDCl 3f 6) : 1.5-2.15 (12H, m) , 2.01 (6K, s) , 

2.21 (3H, s), 4.4-4.6 (1H, m) , 4.55 (2H, s) , 5. 
(1H, s), 6.80 (2H, sj, 7.05-7.2 (2H, a), 7.45-7 
(6H, m) 

5 APCI-MASS (m/2) : 459 (M+H + ) 

(20) 1-Cycloheptyl-l- [4- (4-bromophenyl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3400, 3300, 2920, 2855, 1655, 1625, 
10 1505 cm -1 

NMR (CDC1 3 , 5) : 1.5-2.05 (12H, m), 2. CI (6H, s) , 
2.21 (3H, s), 4.35-4.55 (2K, s), 5.46 (1H, 5), 
6.80 (2H, s), 7.45-7.6 (8H, m) 
APCI-MASS (m/z) : 521 (M+H + ) 



15 



20 



(21) 1-Cycloheptyl-l- [4- (4-methylphenyl) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3400, 3310, 3020, 2920, 2855, 1660, 

1625, 1500 cm" 1 
NMR (CDCI3, 6) : 1.4-2.1 (12H, m) , 1.99 (6H, s), 

2.20 (3K, s), 2.40 (3H, s), 4.35-4.55 (1H, a). 
4.54 (2H, s), 5.48 (IK, s) , 6.79 (2K, s), 7.25 
(2H, d, J=7.9Hz), 7.4-7.5 (4H, m) , 7.59 (2H, d, 
J=8.3Hz) 

25 APCI-MASS (m/z) : 455 (M+H + ) 

(22 ) 1-Cycloheptyl-l- [4- ( 4-dimethylaminophenyl ) benzyl j -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3405, 3325, 2920, 2855, 2805, 1650, 
30 1610, 1535, 1500 cm -1 

NMR (CDCI3, 5) : 1.5-2.2 (12H, m) , 1.98 (6H, s), 

2.20 (3H, s), 3.00 (6H, s) , 4.4-4.6 (IK, m) , 4.52 
(2H, s), 5.50 (1H, s), 7.4-7.65 (8K, m) 
APCI-MASS (m/z) : 484 (M+K + i 

35 
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(23) 1-Cycloheptyl-l- [4- ( 4-bromophenoxy) benzyl] -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3410, 3325, 2920, 2355, 1635, 1585, 
1505 cm" 1 

5 NMR (CDC1 3 , 6) : 1.5-2.1 (12H, m) , 2.01 (6K, s) , 

2.22 (3H, s), 4.35-4.55 (1H, m) , 4.49 (2H, s) , 
5.46 (1H, s), 6.81 (2H, s), 6.85-7.05 (4H, m) , 
7.3-7.5 (4H, m) 
APCI-MASS (m/z) : 537 (M+H + ) 

10 

(24) i-cycloheptyl-l-(4-benzoylbenzyl)-3-(2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3325, 2920, 2855, 1655, 1605, 1505 cm" 1 
NMR (CDCI3, 6) : 1.4-2.05 (12H, m) , 2.06 (6H, s) , 
15 2.22 (3H, s), 4.2-4.4 (IK, m! , 4.61 (2H, s) , 5. 

(1H, s), 6.82 (2H, S), 7.5-7.7 (5H, m) , 7.75-7. 
(4H, m) 

APCI-MASS (m/z) : 469 (M+H + ) 

20 !25) 1-Cycloheptyl-l- (4-benzylbenzyl) -3- (2,4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3305, 3025, 2920, 2855, 1625, 1505 cir." 1 
NMR (CDCI3, 6) : 1.5-2.05 (12H, m) , 1.93 (6H, s) , 

2.21 (3H, s), 3.97 (2H, S), 4.35-4.55 (1H, m) , 
25 4.46 (2H, s), 5.42 (1H, s) , 6.78 (2H, s) , 7.1-7 

(9H, m) 

APCI-MASS (m/z) : 455 (M+H + ) 

(26) i-cycloheptyl-l- (4-phenylthiobenzyl) -3- (2,4,6- 
30 trimethylphenyDurea 

IR (KBr) : 3315, 2920, 1630, 1610, 1505 cm 

NMR (CDCI3, 5) : 1.4-2.05 (12H, m) , 2. CO (6K, sJ , 

2.22 (3H, s), 4.3-4.5 (1H, m) , 4.48 (2H, Si, 5. 
(1H, s), 6.81 (2H, s), 7.07 (IK, t, J=8.6Hz), 
7.25-7.45 !8H, m) 
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APCI-MASS (m/z) : 473 (M+H + ) 

(27) l-cycloheptyl-l-r ( 6-phenylthiopyridin-3-yl) methyl J-3- 
(2,4, 6- tr imethylphenyl } urea 

IR (KBr) : 3310, 2925, 2855, 1630, 1585, 1510 cm" 1 
NMR (CDC1 3 , 5) : 1.5-2.05 (12H, m) , 2.05 ( 6H, s) , 
2.23 <3H, s), 4.05-4.2 (1H, m) , 4.47 (2H, 5) , 
5.49 (IK, s), 6.84 (2H, s), 6.90 (IK, d, 
J-8.3HZ), 7.4-7.65 (6H, m) , 8.43 {IK, d,* J=1.8Hzj 
APCI-MASS (m/z) : 474 (M+H + J 

(28) 1-Cycloheptyl-l- ( 4-benzoylaminobenzyl ) -3- (2,4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3350, 3055, 2920, 2855, 1655, 1610, 
1550 cm -1 

NMR (DMSO-d 6 , 5) : 1.4-1.9 (12K, m) , 2.06 (6K, s) , 

2.19 (3K, s), 4.1-4.3 (1H, m) , 4.51 (2H, s) , 6.81 
<2H, s), 7.05 (1H, d, J=7.7Hz), 7.29 (1H, d, 
J=7.7Hz), 7.40 (1H, s), 7.5-7.7 (4H, m) , 7.77 
(1H, s), 7.9-8.0 (2K, m) , 10.26 (1H, s) 
APCI-MASS (m/z) : 4 84 (M+H+) 

(29) 1-Cycloheptyl-l- [4- (phenylcarbamoyl ) benzyl ) -3- (2,4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3425, 3300, 2920, 2860, 1670, 1635, 

1600, 1540 cm" 1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.11 (6H, s), 

2.21 (3H, s), 4.1-4.3 (IK, m) , 4.58 <2H, s), 6.85 
(2H, s), 7.13 (1H, t, J=7.3Hz), 7.3-7.5 (4K, m) , 
7.65 (IK, S ), 7.77 (2K, d, J=7.6Hz), 7.93 (2H, d, 
J=8.2Hz), 10.17 (1H, s) 
APCI-MASS (m/z) : 4 84 (M+H + ) 



15 



20 



(30) 1-Cycloheptyl-l- (4- (2-pyridylcarbamoyl ) benzyl ] -3- 
(2, 4, 6-trimethylphenyl) urea 
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IR (KBr) : 3335, 2920, 2855, 1675, 1635, 1610, 
1580, 1525, 1505 cm" 1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 2.10 (6H, s) , 

2.21 (3H, s), 4.1-4.3 (1H, m) , 4.57 (2H, s) , 6.84 
(2H, s), 7.16 (1H, dd, J=6.8, 5.8Hz), 7.42 (2H, 
d, J=8.2Hz), 7.63 (1H, br s), 7.8-7.9 (1H, m) , 
8.00 (2H, d, J=8.2Hz), 8.19 (1H, d, J-8.4HZ), 
8.35-8.45 {1H, m) , 10.71 (IK, s! 

APCI-MASS (m/z) : 485 (M+H + ) 



(31) 1-Cycloheptyl-l- [4- (4-fluorophenoxy) benzyl] -3- (2,4,6- 
tr imethylphenyl ) urea 

IR (KBr) : 3305, 2920, 2855, 1630, 1500 cm" 1 
NMR (CDC1 3 , 5) : 1.5-2.1 (12H, m) , 2.00 (6H, s), 
15 2.22 (3H, s), 4.3-4.5 (1H, m) , 4.76 (2H, s), 5.47 

(1H, s), 6.82 (2H, s), 6.9-7.1 <6H,.m), 7.36 (2H, 
d, J=8.5Hz) 
APCI-MASS (m/z) : 475 (M+H + ) 

2 0 (32) 1-Cycloheptyl-l- (4- (phenylsulf amoyl ) benzyl ] -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3395, 313C, 2925, 2860, 1635, 1600, 
1500 cm" 1 

NMR (DMSO-d 6 , 6) : 1.3-1.8 (12H, m) , 2.01 (6H, s), 
25 2.20 (3H, s), 4.05-4.25 (1H, m) , 4.50 <2H, s) , 

6.81 (2H, s), 7.0-7.15 (3K, m) , 7.15-7.3 (2K, m) , 
7.42 {2H, d, J=8.3Hz), 7.57 (1H, br s) , 7.70 (2H, 
d, J=8.3Hz) , 10.23 (1H, s) 

APCI-MASS (m/z) : 520 (M+rO 



35 



(33) 1-Cycloheptyl-l- [4- (phenylsulf onylamino) benzyl] -3- 
(2, 4, 6- tr imethylphenyl) urea 

IR (KBr) : 3410, 3110, 2925, 2860, 1630, 1510 cm" 1 
NMR (DMSO-d 6 , 5) : 1.3-1.8 (12H, m) , 1.99 (6H, s), 

2.20 (3H, s), 4.0-4.2 (1H, m) , 4.37 (2H, s), 6.81 



WO 96/10559 



PCT/JP95/01982 



- 157 - 

(2H, s), 7.01 (2H, d, J=8.3Hz), 7.15 (2H, d, 
J=8.3Hz), 7.37 (1H, br s) , 7 . 5-7 . 65 '( 3H, m) , 7. 
7.8 (2H, m), 10.22 {1H, br s) 
APCI-MASS (m/z) : 520 (M+H + ) 

5 c 

(34) 1-Cycloheptyl-l- [4- (3-thienyl) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3320, 2920, 1624, 1504, 1252, 775 cm" 1 
NMR (CDC1 3 , 5) : 1.40-2.10 (12H, m) , 2.00 (6H, s), 
0 2.20 (3K, s), 4.35-4.55 (1H, m) , 4.53 (2H, s) , 

5.47 (1H, s), 6.79 (2H, s) , 7.34-7.50 (5H, m) , 
7.55-7.66 (2H, m) 
APCI-MASS (m/z) : 447 (M+H + ) 

> (35) 1-Cycloheptyl-l- [4- (2-thienyl) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3319, 2922, 1624, 1504, 1253, 849 cm" 1 
NMR (CDCI3, 6) : 1.40-2.10 (12H, m) , 2.01 (6H, s) , 
2.20 (3K, s), 4.35-4.55 (IK, m) , 4.52 (2H, s), 
5.46 (1H, s), 6.79 (2H, s) , 7.09 (1H, dd, J=5.1, 
3.6Hz), 7.25-7.35 (2H, m) , 7.36-7.46 (2H, in), 
7.58-7.68 (2H, m) 
APCI-MASS (m/z) : 447 (M+H + ) 

(36) 1-Cycloheptyl-l- [4- (pyrazol-l-yl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3325, 2922, 1628, 1504, 1394 cm" 1 
NMR (CDCI3 , 5) : 1.40-2.08 (12H, m) , 2.04 (6H, s), 
2.21 (3K, s), 4.28-4.48 (1H, m) , 4.55 (2H, 5) , 
5.48 (1H, s), 6.48 (1H, t, J=2.3Hz), 6.81 (2K, 
s), 7.42-7.54 (2K, m) , 7.65-7.78 (3H, m) , 7.92 
(1H, d, J=2.3Hz) 
APCI-MASS (m/z) : 431 (M+H + ) 



(37) 1-Cycloheptyl-l- [4- ( imidazol-l-yl ) benzyl ] -3- (2,4,6- 
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tr imethylphenyl ) urea 

IR (KBr) : 3310, 2922, 1637, 1520, 1305 cm" 1 

NMR (CDC1 3/ 6) : 1.38-2.10 (1'2H, m) , 2.05 (6H, s), 

2.22 (3H, s), 4.20-4.40 (1H, m) , 4.57 (2H, s) , 
5 5.47 (1H, S), 6.83 (2H, s), 7.21 (1H, s) , 7.28 

(1H, s), 7.33-7.44 (2H, m) , 7.45-7.57 (2H, m) , 

7.85 (1H, s) 
APCI-MASS £m/z) : 431 (M+H + ) 



10 (38) 1-Cycloheptyl-l- [4- ( l-methylpyrazol-4-yl ) benzyl ] -3- 
(2, 4, 6-trimethylphenyl)urea 

IR (KBr) : 3321, 2922, 1626, 1504, 1209, 955 cm" 1 
NMR (CDC1 3 , 5) : 1.38-2.08 (12H, m) , 1.99 <6H, s) , 

2.20 (3H, s), 3.95 (3H, s), 4.35-4.55 {1H, m) , 
15 4.50 (2H, s), 5.47 (1H, s), 6.79 (2H, s) , 7.32- 

7.53 (4H, m), 7.61 (1H, S), 7.75 (1H, s) 
APCI-MASS (m/z) : 445 (M+H + ) 

(39) 1-Cycloheptyl-l- [ (2-phenylthiophen-5-yl i methyl ! -3- 
20 (2, 4, 6-trimethylphenyl)urea 

IR (KBr) : 3329, 2922, 1624, 1510, 758 cm -1 

NMR (CDCI3, b) : 1.42-2.15 {12H, m) , 2.04 <6H, s), 

2.22 (3H, s), 4.25-4.43 (1H, m) , 4.63 (2K, s) , 

5.82 (1H, s), 6.81 (2H, s) , "7.02 (IK, d, 

25 J=3.6Hz), 7.16 (1H, ci, J=3.6Hz), 7 .22-7.43 (3H, 

m) , 7.50-7.61 (2H, ra) 
APCI-MASS (m/z) : 447 (M+rT) 

(40) 1-Cycloheptyl-l- [4- (oxazol-5-yl ) benzyl ] -3- (2,4,6- 
30 trimethylphenyl ) urea 

IR (KBr) : 3302, 2922, 1624, 1506, 1105, 941 cm" 1 
NMR (CDCI3, 6) : 1.38-2.08 (12H, m) , 2.03 (6H, s) , 

2.21 (3K, s), 4.30-4.50 (1H, m) , 4.55 (2H, 3), 
5.45 (1H, s), 6.81 (2H, s) , 7.36 <1H, S), 7.42- 

35 7.53 (2H, m), 7.63-7.74 (2K, m) , 7.92 (1H, s) 
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APCI-MASS (m/z) ; 432 (M+H + ) 

(41) 1-Cycloheptyl-l- [ (2-phenylfuran-S-yl)methyl]-3- (2,4, 6- 
trimechylphenyl ) urea 

IR (KBr) : 3340, 2920, 1628, 1509, 762 cm' 1 
NMR (CDC1 3 , 6 > = 1.40-2.15 (12H, mj , 2.09 (6H, s), 
2.23 (3H, s), 4.22-4.41 (1H, m) , 4.53 (2H, s) , 
5-93 (1H, s.J, 6.41 <1H, d, ' J=3 . 3Hz ) , 6.62 (1H, d, 
J=3.3Hz), 6.83 f2H, s) , 7.20-7.43 (3K, m) , 7.57- 
7.67 (2K, m) 
APCI-MASS (m/z) : 431 (M+H + ) 

(42) 1-Cycloheptyl-l- [ (5-phenylisoxazol-3-yl) methyl] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3326, 2924, 1630, 1512, 766 cm" 1 
NMR (CDCI3, 5) : 1.40-2.10 (12H, m) , 2.14 (6H, s) , 
2.24 (3H, s), 4.05-4.25 (1H, m) , 4.56 (2K, s), 
6.14 (IK, s), 6.63 (1H, s), 6.86 (2H, s) , 7.40- 
7.53 (3H, m), 7.70-7.82 (2H, m) 
APCI-MASS (m/z) : 4 32 (M+H + ) 

(43) 1-Cycloheptyl-l- [ (3-phenyipyrazol-5-yl) methyl ] -3- 
(2,4, 6-trimethylphenyl ) urea 

IR (KBr) : 2700-3600 (br) , 2924, 1633, 1508, 1250, 
1201 cm' 1 

NMR (CDCI3, 6) : 1.35-2.10 (12H, m) , 2.12 (6H, s) , 

2.23 (3H, s), 3.92-4.12 (1H, m) , 4.47 (2H, s), 

6.24 (1H, br s), 6.50 (1H, s), 6.84 (2H, s) , 
7.25-7.46 (3H, m) , 7.62-7.75 (2H, m) 

APCI-MASS (m/z) : 4 31 (M+K + ) 

(44) 1-Cycloheptyl-l- [ (4-phenylthiophen-2-yl ) methyl ] -3- 
. J2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3315, 2922, 2854, 1628, 1508, 1377, 
1308 cm" 1 
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NMR (CDC1 3 , 6) : 1.40-2.13 (I2H, m) , 2.03 (6H, s), 
2.21 (3H, s), 4.26-4.45 (1H, m) , 4.66 (2H, s) , 
5.82 (1H, s), 6.81 (2H, s) , 7.21-7.45 (5H, m) , 
7.50-7.60 (2H, m) 
5 APCI-MASS (m/z) : 447 (M+H + ) 

(45) 1-Cycloheptyl-l- [4- (pyrazol-3-yl ) benzyl] -3- (2,4, 6- 
t r imethylphenyl ) urea 

IR (KBr) : 2800-3500 (br> , 2924, 2856, 1645, 1504, 
10 1240 cm" 1 

NMR (CDCI3, 6) : 1.38-2.1C (12H, m) , 2.00 (6K, s) , 
2.19 (3H, s), 4.35-4.55 (1H, m} , 4.54 (2H, s), 
5.51 (1H, s), 6.60 <1H, d, J=2.3Hz), 6.78 (2H, 
s), 7.42-7.53 (2H, ra) , 7.55 (1H, d, J=2.3Hz), 
15 7.73-7.83 (2H, m) 

APCI-MASS (m/z) : 431 (M+H + ) 

(46) 1-Cycloheptyl-l- [4- (l-methylpyrazol-3-yi) benzyl] -3- 
(2,4, 6-trimethylphenyl)urea 

20 IR (KBr) : 3406, 3331, 2924, 2856, -1647, 1502, 

1236, 849, 758 cm" 1 
NMR (CDCI3, 6) : 1.38-2.08 (12H, m) , 2.00 (6H, s), 
2.20 (3H, s), 3.96 (3H, s) , 4.35-4.55 (IK, m) , 4.52 
(2H, s), 5.50 (1H, s), 6.54 (1H, d, J=2.3Hz), 6.78 
25 (2H, s), 7.35-7.47 (3H, m) , 7.77-7.87 (2H, m) 

APCI-MASS (m/z) : 445 (M+fT) 

(47) 1-Cycloheptyl-l- [4- ( l-methyipyrazoI-5-yl ) benzyl ] -3- 
(2, 4, 6-trimethylphenyl)urea 

30 IR (KBr) : 3296, 2922, 2854, 1628, 1506, 1385 cm" 1 

NMR (CDCI3, 5) : 1.38-2.10 (12H, m) , 2. 02 (6H, s) , 
2.21 (3H, s), 3.89 (3H, s), 4.32-4.50 (1H, m) , 
4.57 (2H, s), 5.45 (1H, si, 6.30 (IK, d, 
J=1.9Hz), 6.81 (2H, s), 7.39-^.56 (5K, m) , 

35 APCI-MASS (m/z) : 445 (M+H + ) 
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(48) l-Cycloheptyl-l-[ 3 -(l-trityl-lH-tetrazol-5-yl)benzyl] 
3- (2, 4, 6-trimethylphenyl)urea 

IR (KBr) : 3340, 2924, 2856, 1649, 1495, 1448, 
1240 cm -1 

5 NMR (CDC1 3 , 6) : 1.38-2.10 (12H, m) , i.g 6 (6H , s) , 

2.20 (3H, s), 4.30-4.50 (1H, m) , 4.57 (2H, s), 
5.42 (1H, s), 6.77 (2H, s), 7.08-7.57 (17H, m) , 
8.05-8.18 (2K, m) 

10 (49) l-Cycloheptyl-l-[4-phenoxybenzyl-3-(4, 6- 
dimethoxypyrimidin-2-yl) Jurea 
IR (KBr) : 3390, 2925, 2860, 1685, 1595 cm" 1 
NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 3.87 (6H, s) , 

4.2-4.4 (1H, m), 4.51 (2H, s) , 5.66 (1H, s) , 6.87 
15 <1H, s), 6.95-7.4 (9H, m) 

APCI-MASS (m/z) : 477 (M+K + ) 

(50) 1-Cycloheptyl-l- (4-phenylbenzyl ) -3- [2, 4- 
bis (methyl thio) -6-methylpyridin-3-yl] urea 
20 IR ' KBr) : 3360, 2925, 2855, 1660, 1565 cm"! 

NMR (CDCI3, 5) : 1.45-2.1 (12K, a), 2.36 (3H, s), 

2.45 (3H, s), 2.46 (3H, s) , 4.3-4.5 (1H, m) , 4.62 
(2K, s), 5.52 (1H, s), 6.59 (1H, s) , 7.3-7.7 (9 H , 
m) 

25 APCI-MASS (m/z) : 506 (M+H + ) 



(51) 1- (3-Phenylbenzyl) -l-cycIoheptyl-3- (2, 4, 6- 
trif luorophenyl ) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm" 1 
NMR (CDCI3, 5) : 1.4-2.05 (12H, m) , 4.3-4.5 (1H, 

m), 4.62 (2H, s) , 5.60 (IK, s), 6.55-6.7 (2H, j 

7.3-7.65 (9H, m) 
APCI-MASS (m/z) : 453 (M+H + ) 

(52) 1- (2-Phenylbenzyl) -l-cycloheptyl-3- (2,4,6- 
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trif luorophenyl) urea 

IR (KEr) : 3415, 3320, 3060, 3020, 2920, 2855, 

1625, 1575 cm" 1 
NMR (CDC1 3 , 6) : 1-4-2.0 (12H, m) , 4.2-4.35 <1H, 
5 m), 4.40 (2K, s) , 5.50 (1H, s), 6.55-6.75 (2K, 

m) , 7.25-7.6 (9H, m) 
APCI-MASS (m/z) : 453 (M+H T ) 

(53) 1-Cycloheptyl-l- (4-phenoxybenzyl) -3- (2, 4, 6- 
10 trif luorophenyl) urea 

IR (KBr ) : 3285, 2925, 2860, 1635,. 1590, 1520 cm" 1 
NMR (CDCI3, 5) : 1.4-2.0 (12H, m) , 4.2-4.4 (1H, m) , 
4.51 (2H, s), 5.58 (1H, s) , 6.6-6.75 (2H, m) , 
7.0-7.4 {9H, m) 
15 APCI-MASS (m/z) : 469 (M+H^) 

(54) 1-Cycloheptyl-l- (3-phenoxybenzyl) -3- (2,4,6- 
trif luorophenyl) urea 

IR (KBr) : 3280, 2930, 2860, 1635, 1615, 1585, 
1520 cm" 1 

NMR (CDCI3, 6) : 1-4-2.0 (12H, m) , 4.2-4.4 (IK, zn) , 
4.50 (2H, s), 5.55 (1H, s), 6.6-6.75 (2H, m) , 
6.9-7.4 (9H, m) 
APCI-MASS (m/z) : 469 (M+H + ) 



20 



25 



(55) 1-Cycloheptyl-l- [4- ( P yridin-2-yl) benzyl ] -3- (2,4, 6- 
trif luorophenyl) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm" 1 
NMR (CDC1 3 , 6) : 1-4-2.1 (12H, m), 4.25-4.4 (1H, 

m), 4.61 (2H, s), 5.59 (1H, s) , 6.6-5.75 (2H, n 
7.2-7.3 (1H, m), 7.47 (2H, d, J=8.4Hz), 7.7-7.6 
(2H, m>, 8.02 (2H, d. J=3.4Hz), 8.65-8.75 (IK, 
APCI-MASS (m/z) : 4 54 (M+K + ) 

35 (56) i- B enzyl-l-t[2-(4-chlorophenyl)thiazol-4-yl]nethyl]- 
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(2, 4, 6-trif luorophenyl) urea 

IR (KBr) : 3270, 30S0, 1665, 1640, 1615,' 1520 cirT 1 
NMR (CDC1 3 , 5) : 4.54 (2H, s) , 4.64 (2H, s) , 

6.65-6.8 (2H, m) , 7.3-7.4 (5K, m) , 7.3 4 '(1H # s) , 
5 7.4-7.5 (2H, m), 7.85-7.95 (2H, m) 

APCI-MASS (m/z) : 488 (M+H + ) 

(57) l- (Cycloheptyl-1- [4- (pyrrol-l-yl)benzylj -3- (2,4, 6- 
tri f luorophenyl ) urea 
10 IR (KBr) : 3285 ' 2925, 2860, 1635, 1610, 1520 cnT 1 

NMR (CDCI3, 6) : 1.4-2.05 (12H, m)., 4.2-4.4 (1H, 

m), 4.56 (2H, s), 5.57 (1H, s) , 6.3-6.4 (2H, m) , 
6.55-6.7 (2H, m) , 7.05-7.15 <2H, m) , 7.41 (4H, s) 
APCI-MASS (m/z) : 442 (M+H + ) 



15 



20 



(58) 1-Cycloheptyl-l- [4- (3-thaenyDbenzyl] -3- (2,4, 6- 
tri f luorophenyl ) urea 

IR (KBr) : 3300, 2927, 1637, 1518, 1120, 777 cm" 1 
NMR (CDCI3, 6) : 1.40-2.08 (12H, at), 4.27-4.47 (l H , 
m), 4.56 (2H, s) , 5.58 (1H, s) , 6.58-6.73 (2H, ' 
m) , 7.30-7.50 (5H, m) , 7.57-7.70 (2H, m) 
APCI-MASS (m/z) : 459 (M+K + ) 

(59) 1-Cycloheptyl-i- [4- (2-thienyl) benzyl] -3- (2,4, 6- 
25 trifluorophenyl) urea 

IR (KBr) : 3300, 2930, 1635, 1520, 1120 cm" 1 
NMR (CDCI3, 5) : 1.38-2.08 (12H, m) , 4.25-4.45 (IK, 
ni), 4.55 (2H, s), 5.57 (l H< s) , 6.55-6.72 (2H, 
m), 7.09 (1H, dd, J=5.1, 3.6Hz), 7.22-7.42 (4H, 
m), 7.57-7.70 (2H, m) 
APCI-MASS (m/z) : 459 (M+H + ) 

Example n 

To a stirred suspension of 1-cycloheptyl-l- [ 3- ( l- 
35 trityl-lH-tetrazol-5-yl)benzyl]-3-(2,4, 6- 
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trimethylphenyDurea (1.46 g) in methanol (14 nil) was added 
cone, hydrochloric acid (0.722 ml). The mixture was 
stirred for one hour at room temperature. Insoluble white 
solid was collected by filtration, washed with methanol 
5 (x2), water (x3) to give 1-cycloheptyl-l- [3- { lH-tetrazol-5- 
yl)benzyl]-3-(2 / 4 / 6-trimethylphenyl)urea (0.79 g) . 

IR (KBr) : 3359, 2400-3300 (br) , 1595, 1512, 1456, 
1257 cm" 1 

NMR (DMSO-d 6 , 6) : 1.35-1.90 (12H, m) , 2.06 (6H, 
10 s), 2.20 (3H, 5), 4.14-4.34 (1H, m) , 4.59 (2H, 

s), 6.82 (2K, s), 7.46-7.66 (2H, m) , 7.80-7.90 
<1H, m) , 8.00-8.08 (1H, m) 
APCI-MASS (m/z) : 433 (M+H + ) 

15 Example 7 

To a solution of N-cycloheptyl-4- (4- 
fluorophenoxyjbenzylamine (2.51 g) in toluene (100 ml) were 
added 3-phenoxycarbonylamino-2 / 4-bis (methyl thio) -6- 
methylpyridine (2.56 g) and triethylamine (2.43 g) and the 

20 mixture was refluxed for 4 hours under nitrogen. The 
mixture was cooled and poured into a mixture of ethyl 
acetate and water. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was, purified by column chromatography 

.25 on silica gel to give 1-cycloheptyl-l- [ 4- (4- 

fluorophenoxy)benzyl]-3-[2, 4-bis (methylthio) -6- 
methylpyridin-3-yl)urea (3.89 g) . 

IR (KBr) : 3379, 3080/ 3055, 2924, 2856, 1651, 1568, 
1529, 1497 cm" 1 

30 NMR (DMSO-d 6 , 6) : 1.4-2.0 (12H, m) , 2.39 <6H, s), 

2.44 (3H, s), 4.0-4.2 (1H, m} , 4.45 (2H, s) , 6. 
(1H, s), 6.93 (2H, d, J=8.5Hz), 7.0-7.1 (2H, m) , 
7.15-7.3 (2K, m), 7.36 (2K, c, J=8.5Hz), 7.83 
(1H, br s) 

35 APCI-MASS (m/z) : 540 (M+H + ) 
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Examplp a 

To a solution of N-cycloheptyl-4- (4- 
fluorophenoxyjbenzylamine (1.57 g, in toluene (150 ml, we . e 

added 2, 4-dimethoxy-6-methyl-3-phenoxycarbony la minopyridine 
(1.44 g, and triethylamine (1.52 g) , and the mixture was 
refluxed for 3 hours under nitrogen. The mixture was 
poured into a mixture of ethyl acetate and ice., water, and 
the separated organic layer was washed with brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give l-cycloheptyl-l-[4-(4-fluorophenoxy)ben 2 yl]-3-(2,4- 
dimethoxy-6-methylpyridin-3-yl,urea (1.83 g). 

IR (KBr, : 3388, 3062, 2927, 2856, 1668, 1599, 
1498 cm -1 

15 nmr (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.35 (3K, s, , 

3.67 and 3.77 (6H, s x 2), 4.0-4.2 .(1H, m) , 4.43 
(2H, s), 6.63 (1H, s), 6.95-7.4 (8H, m) 
APCI-MASS (m/z) : 496 (M+H + ) 

20 Examplp Q 

To a suspension of N-benzyl-3- (pyrazol-3- 
yllbenzylamine bis (trif luoroacetate) (2.4 6 g) in toluene 
(80 ml) were added 2, 4-bis (methylthio) -6-methyl-3- 
phenoxycarbonylaminopyridine (1.60 g) and triethylamine 
(2.53 g), and the mixture was refluxed for 4.5 hours under 
nitrogen. The mixture was cooled and poured into a mixture 
of ethyl acetate and ice water. The separated organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give l-benzyl-l- [3- 

(pyrazol-3-yl)benzyl] -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl]urea (831 mg) . 

IR (KBr) : 3238, 3061, 3028, 2955, 2924, 2870, 1641, 

1564, 1495 cm" 1 
NMR (DMSO-d 6 , 6) : 2.42 (6K, s), 2.46 (3H, ' s) , 4.49 
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(4H, br s), 6.6-6.7 {1H, m) , 6.90 {IK, s) , 7.2- 
7.8 (10H, m), 8.29 (1H, br s), 12.88 (IK, br s) 
APCI-MASS (m/z) : 490 (M+H + ) 

5 Sample 10 

The mixture of N-cycloheptyl-3- ( l-tritylpyrazol-3-yl ) - 
benzylamine (14.63 g) and phenyl N- (2,4,6- 
trifluorophenyl) carbamate (7.64 g) and triethylamine (20 
ml) in toluene (360 ml) was stirred at 100°C for one hour. 
10 After cooling to room temperature, the reaction mixture was 
washed with water, aqueous sodium bicarbonate, water and 
brine, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel (700 g, eluting with n-hexane - ethyl acetate 
15 (4:1 to 3:1)) to give 1-cycloheptyl-l- [ 3- ( 1-tritylpyrazol- 
3-yl)benzyl]-3-(2,4,6-trifluorophenyl)urea (19.6 g) . 

IR (KBr ) : 2900-3600 (br), 2927, 2858, 1635, 1607, 

1520, 1446 cm" 1 
NMR (CDC1 3 , 5) : 1.35-2.10 (12H, m) , 4.26-4.48 (1H, 
20 m), 4.55 (2H, s), 5.57 (1H, s) , 6.52-6.70 (3H, 

m), 6.75-6.97 (2H, m) , 7.10-7.45 (16H, m) , 
7.68-7.80 (2H, m) 

Example 11 

25 The following compounds were obtained according to 

similar manners to those of Examples 7, 8, 9 and 10. 

(1) 1-Cyclohexyl-l- [4- (4-f luorophenoxy) benzyl ] -3- [2, 4- 
bis(methylthio)-6-methylpyridin-3-yl]urea 
IR (KBr) : 3377, 3084, 3057, 2927, 2856, 1653, 1566, 



30 



1533, 1497 cm" 1 



NMR (DMSO-d 6 , 5) : 1.3-1.8 (10H, m) ,. 2.39 (6H, sj, 

2.45 (3H, s), 3.85-4.05 !1H, m) , 4.47 (2H, s) , 

6.86 (IK, sj, 6.93 (2H, d, J=8.5Hz), 6.95-7.05 

35 (2H, m), 7.35 (2H, d, J=8.5Hz), 7.88 (1H, s) 



WO 96/10559 



PCT/JP95/01982 



- 167 - 

APCI-MASS (m/z) : 526 (M+H + ) 

(2) 1-Benzyl-l- (4- ( 4-fluorophenoxy) benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yi ) urea 
IR (KBr) : 3307, 3062, 3029, 2999, 2922, 1735, 1660 

1564, 1497 cm -1 
NMR (DMSO-d g> 5) : 2.42 <6K, s) , 2.46 (3H, s), 4.43 
(2H, s), 4.46 (2H, s) , 6.89 (1H, s) , 6.9-7.4 
(13H, m) , 8.26 (1H, s) 
APCI-MASS fm/z) : 526 (M+H + ) 

(3) 1-Cycloheptyl-l- (4-phenoxybenzyl) -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3371, 2922, 2856, 1653, 1485, 1219 cm -1 
NMR (CDC1 3 , 5) : 1.35-2.10 (12H, m) , 2.36 (3H, s) , 
2.45 (3H, s), 2.46 (3K, s) , 4.22-4.42 (1H, m) , 
4.55 (2H, s), 5.49 (1H, s) , 6.59 (1H, s) , 6.95- 
7.15 (5H, m), 7.24-7.46 (4H, m) 
APCI-MASS (m/z) : 522 (M+H + ) 

(4 ) 1-Cycloheptyl-l- [4- (4-broraophenoxy) benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3377, 2924, 2852, 1668, 1481, 1238 cm" 1 
NMR (CDCI3, 5) : 1.40-2.10 (12H, m) , 2.37 (3H, s), 
2-46 (3K, s), 2.47 (3H, s), 4.25-4.40 (1H, m) , 
4.55 (2K, s), 5.47 (1H, s), 6.60 (1H, s) , 6.80- 
7.08 <4H, m), 7.35-7.50 (4H, m) 
APCI-MASS (m/z) : 600, 602 (M+H + ) 

(5) 1-Benzyl-l- [4- (4-bromophenoxy (benzyl] -3- [2,4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3200-3700 (br) , 2922, 1662, 1564, 1481, 
1236 cm -1 

NMR (CDCI3, 6) : 2.39 (3H, s), 2.47 (3K, s), 2.49 
(3H, s), 4.61 (2H, s), 4.63 (2H, s) , 5.68 (IK, 
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s), 6.62 (1H, s>, 6.82-7.05 (4H, m) , 7.25-7.50 
(9H, m) 

APCI-MASS (m/z) : 594, 596 (M+K + ) 

(6) l-cycloheptyl-1- [4- (4-bromophenoxy) benzyl] -3- [2, 4- 
dimethoxy-6-methylpyridin-3-yl]urea 
IR (KBr) : 3100-3700 (br) , 2926, 2856, 1668, 1597, 

1504, 1481, i240 cm -1 
NMR (CDC1 3 , 5) : 1.40-2.10 (12H, m) , 2.38 (3H, s), 
3.79 (3H, s), 3.83 (3H, s) , 4.25-4 .40 (1H, m) , 
4.52 (2H, s), 5.43 (1H, s) , 6.36 (IK, s), 6.82- 
7.06 (4H, m), 7.32-7.50 (4H, m) 
APCI-MASS (m/z) : 568, 570 (M+H + ) 

15 (7) 1-Benzyl-l- [4- (4-bromophenoxy) benzyl] -3- [2, 4- 

dimethoxy-6-methylpyridin-3-yl]urea 
IR (KBr) : 3200-3400 (br) , 2997, 1637, 1595, 1506, 
1365 cm -1 

NMR (CDCI3, 5) : 2.39 (3H, s) , 3.80 (3H, s) , 3.85 
20 (3K, S), 4.60 (4H, s) , 5.64 (1H, s) , 6.38 (1H, 

s), €.80-7.05 (4H, m) , 7.22-7.50 (8E, m) 
APCI-MASS (m/z) : 562, 564 (M+H + ) 



25 



Example 12 

To a mixture of l-cycloheptyl-1- [ 3- ( l-tritylpyrazol-3- 
yl)benzyl]-3-(2,4,6-trifluorophenyl)urea (17.6 g) and 
anisole (35 ml) was added trif luoroacetic acid (70 ml) . 
The mixture was stirred at 60°C for 3 hours and cooled to 
room temperature. The excess trif luoroacetic acid was 
removed in vacuo. To the residue was added water and ethyl 
acetate. The mixture was basified with 5N-sodium hydroxide 
under ice cooling and extracted with ethyl acetate. The 
organic layer was washed with water, and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
35 purified by column chromatography on silica gel (530 g, 
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eluting with n-hexane - ethyl acetate (2:1 to 1:2)) to gi 
1-cycloheptyl-l- [3- (pyrazol-3-yl) benzyl 1 -3- (2,4,6- 
trif luorophenyl) urea (10.71 g) . 

IR (KBr) : 3500-2600 (br) , 2927, 2858, 1635, 1520, 

1448, 1248, 1120 cm" 1 
NMR (CDC1 3 , 6) : 1.30-2.10 (12H, in), 4 .26-4 .46 (IK, 
m), 4.59 (2H, s), 5.63 (1H, s), 6.53-6.73 (3H, 
m), 7.30-7.50 (2H, m) , 7.63 (1H, d, J=2.3Hz>, 
7.65-7.80 (2H, m) 
APCI-MASS (m/z) : 443 (M+H^) 

Examle 13 

To a solution of N-cycloheptyl-4- (4-f luorophenoxy) - 
benzylamine (1.57 g) in toluene (100 ml) were added 3- 
phenoxycarbonylamino-2,4, 6-trimethylpyridine (2.56 g) and 
triethylamine (1.52 g) , and the mixture was refluxed for 3 
hours under nitrogen. The mixture was cooled and poured 
into a mixture of ethyl acetate and water. The separated 
organic layer was washed with brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give 1- 
cycloheptyl-1- [4- (4-f luorophenoxy) benzyl ] -3- (2, 4, 6- 
trimethylpyridin-3-yl) urea (1.83 g) . 

IR (KBr) : 3313, 2924, 2856, 163C, 1603, 1497 cm" 1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.06 (3H, s), 
2.24 (3H, s>, 4.05-4.25 (IK, m) , 4.48 (2K, s), 
6.98 (IK, s), 6.9-7.1 (4H, m) , 7.2-7.4 (4K, m] , 
7.66 (1H, s) 
APCI-MASS (m/z) : 47 6 (M+K + ) 

ExamolP 14 

To a solution of N-cycloheptyl-4- { 4-f luorophenoxy) - 
benzylamine (2.51 g) in toluene (120 ml) were added 4- 

chloro-6-methyl-2-methylthic-3-phenoxycarbonylaminopyridine 
(2.47 g) and triethylamine (2.43 g) at room temperature and 
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the mixture was refluxed for 2.5 hours under nitrogen. The 
mixture was poured into a mixture of ethyl acetate and ice 
water and the separated organic layer was washed with 
brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 1-cycloheptyl-l- [4- (4-fluorophenoxy) - 
benzyl] -3- (2-chloro-6-methyl-4-methylthiopyridin-3-yl) urea 

(2.76 g) . 

IR (K3r) : 3371,. 3299, 2924, 2852, 1655, 1576, 
1500 cm" 1 

NMR (DMSO-d 5 , 5) : 1.3-1.8 (12H, m) , 2.43 (6H, s) , 
4.0-4.2 (1H, m), 4.46 (2H, s) , 6.9-7.5 (9H, m) , 
8.07 (1H, br s) 



15 Vvamnle 15 

To a solutiin of N-benzyl-3- (pyrazol-3-yl)benzylamine 
(54.0 g) and triethylamine (143 ml) in toluene (1.35 O was 
added 2, 4-bis (methyl thio) -3-phenoxycarbonylamino-6- 
methylpyridine (62.4 g) at room temperature and stirred for 
20 24 hours. The resulting precipitate was collected by 
filtration and recrystallized from dichiororaethane - 
methanol - n-hexane to give 1-benzyl-l- [ 3- (pyrazol-3- 
yl) benzyl] -3- [2, 4-bis (methylthio) -6-methyl P yridin-3-yl ] urea 

(51.0 g) . 
25 mp : 209-210°C 

IR (KBr ) : 3392, 3246, 2918, 1649, 1489, 1228, 
1093 cm" 1 

NMR (DMSO-d 6 , 6) : 2.42 <6H, S), 2.47 (3K, si, 4.49 

(4H, s), 6.66 (1H, br s), 6.90 (IK, s) , 7.18-7.90 
30 (10H, m>, 8.30 (1H, s) , 12.89, 13.30 (total 1H, 

each br) 
APCI-MASS (ra/z) : 490 (M+H T ) 

F.vaTTipTp 16 

35 To a solution of N-benzyl- [4- (4-bromophenoxy) benzyl] - 
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amine (1.84 g) and 2, 4 , 6-trimethylphenyl-3- 

Phenoxycarbonylaminopyridine (2.20 g) in N N- 
dimethy lformamide (5C ffll) was ^ trie 

and the mxture was stirred ^ i5qoc ^ 3 g), 

5 n rogen. The mixture was cooled „ d ■ 

- was added thereto . The insoluWe materiais - 

br Tt ' ^ ^ mtratS W " W3Shed ™ -ter aRd 
br.ne, dried over magnesium sulfate and evacorated in 

10 "I 0 !- 1116 r SidUe PUrifi6d ^ ^ chromatography 
on s.lxca gel to give 1-benzyl-i- M - («-bro»oo henoxy) - 

b -"ylI-3-(2,4 # «.tri M thyl Py rIdl»-3-yl,„ r . a \ 2 51g 

» (»r, : 3406, 3313, 2929, 2856, 17l «, ' 1632 , " 1572 , 
1495 cm" 1 

«R (DMSO- d 6 ) : 2.0S ( 3H, S) , 2 .26 (3H , s) , 2.35 
3H, s), 4.53 ,2H, s>, 4.57 {2H , s) , 6.95-7.15 
(5h, m), 7.3-7.6 (9H, m) , 8.05 (1 H , br s) 
APCI-MASS (m/z) : 531 {M+H+) 

Examnlp ] i 

20 ben, T 3 S ° 1Uti0n ° f ^-^^^^^-'^^-rophenoxv,- 
en yl3ffllne (1 - 25 g ' in t0lUene < 30 ^ -re added 4,6- 
,s me t ylt h io,- 2 - m e t byl-5-p h enoxycarbonyl aminopyrimidine 
(-.29 g, and tr.ethylan.ine ,1.21 g, , and tne raixture 

refluxe. for 2 hours under nitrogen. The mixture was 
Poured lato . mixture of efchyl acetate 

the sep ar ated organic layer was washed with brine, 
over magnesium sulfate and evaporated in vacuo The" 
residue was purified by column chromatography on silica gel 
to give l-cycloheptyl-l-M-^-nuo^^,^ 21 _ 3 /J 

30 b.s^ethylthiC^-methylpyrimidin-S-yllurea P 33 g > 

» <K3r) : 3255, 2926, 2856, 1653, 1522, 1497 cm"! 
NMR (DMSO-d 6 , 6, .- 1.4-1.9 (12H , „, , 2 . 43 ^ g) 
2-56 (3H, s), 3.95-4.1 (1H, m) , 4.46 (2H, s » 
6.9-7.4 (8H, m), 8.00 (IK, br s) 
35 APCI-MASS (m/z) ; 529 (M+H + ) 



WO 96/10559 



PCT/JP95/01982 



- 172 - 

Example 19 

To a solution of 1-cycloheptyl-l- [4- (3, 5-di-tert- 
butyl-4-methoxymethoxyphenoxy) ]benzyl-3- (2, 4,6- 
trimethylphenyi) urea {860 mg) in methanol (8.6 ml) was 
5 added cone, hydrochloric acid (0.91 ml), and the mixture 

was stirred at room temperature for 2 hours and at 40°C for 
3.5 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water, and neutralized by addition of 
saturated sodium bicarbonate aqueous solution. The 

10 separated organic layer was washed with water and brine, 

dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 1-cycloheptyl-l- [4- (3, 5-di-tert-butyl-4- 
hydroxyphenoxy) benzyl] -3- (2, 4, 6-trimethylphenyl) urea (495 

15 mg) . 

IR (KBr) : 3639, 3404, 3323, 2956, 2923, 2860, 1651, 

1593, 1504 cm" 1 
NMR (CDC1 3 , 5) : 1.41 (18K, s) , 1.5-2.1 (12H, m) , 
1.98 (6H, s), 2.22 (3H, s) , 4.25-4.4 (1H, m) , 
20 4.45 (2H, s), 5.03 (1H, S), 6.80 (2K, s) , 6.86 

(2H, s), 6.93 (2H, d, J=8.5Hz), 7.35 {2H, d, 
J=8.5Hz) 
APCI-MASS (m/z) : 585 (M+H + ) 

25 Example 19 

To a solution of 1-cycloheptyl-l- [ 4- ( 4- 
fluorophenoxy) benzyl] -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl]urea (22.11 g) in dichloromethane (150 
ml) was added dropwise a solution of m-chloroperbenzoic 

30 acid (26.51 g) in dichloromethane (600 mg) at room 

temperature over 2 hours. The mixture was stirred at room 
temperature for 23 hours. The precipitates were removed by 
filtration and the filtrate was washed with dilute sodium 
bicarbonate aqueous solution and brine, dried over 

35 magnesium sulfate and evaporated in vacuo. The residue was 
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purified by column chromatography on si l ica gel to ive 
cycloheptyl-l- M - (4 -fi uorophenoxy)ben2yl] _ 3 _ [2 4 _ 

bistmethvlsulfonyD-e-methylpyridin-S-yljurea '(20 « g) 

» (KBr, : 3361, 3074, 30,1, 3016, 2927, 2860, 1740, 
1664, 1500, 1325, 1159, n 2 8 cm" 1 

NMR (CDC1,, 6) • 1 q_o o M ,u 

3' °J ■ 1.5 2.2 (12H, m), 2.66 (3H, s), 3 19 

<3H, s), 3.30 (3H, s), 4.55 (2H, s), 6.95-7.05 
<6H, m), 7.34 (2H, d/ J=8.6Hz) 7.26 (1H, s) , 7 85 
(1H, s) 

.1° APCI-MASS (m/z) : 604 (M+H + ) 

Example ?n 

To a solution of 1-cycloheptyl-l- f 4- (4- 
f liiorophenoxy) benzyl ] -3- [2, 4-bis (methyl thio) -6- 
-thylpyridin-3-ylJurea ( 4. 75 g) in dichloromethane (50 
was added dropwise a solution of m-chloroperbenzoic acid 
(-•96 g, ln dichloromethane (80 ml) at room temperature 
The mixture was stirred at room temperature for 20 hours 
The mixture was washed with dilute sodium bicarbonate 
aqueous solution and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was ouri^ied bv 
column chromatography on silica gel to give 1-cvcloheotvl- 
1- [4- ( 4-f luorophenoxy) benzyl ] -3- [2, 4-bis (methylsul- nv> ')-6- 
methylpyridin-3-rylJurea (2.15 g). 
" IR (KBr, : 3251, 2927, 2858, 1738, !651, 1498, 1055, 

1036 cm" 1 

NMR (CDC1 3 , 5) : 1.4-2.0 (12H, », , 2.59 (3K, S ) , , 8 , 
and 2.94 (total 3H, s) , 2.98 (3H, s , , 4.0-4.9 
(2H ' m) ' 4 - 51 < 2H ' * s), 6.9-7.1 (7H, m), 7 "?s- 
7 - 35 < 2H ' ■«)/ 7.77-7.79 (total IK, 5, 
APCI-MASS (m/z) : 572 (M-rK + ) 

Examnli 7^ 

To a suspension of 1-cycloheptyl-l- [ 3- q- 
5 tri "ylPyrazol-4-yl ) benzyl]-3-(2,4,6-trimethyl P henyi,urea 
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(800 mg) in anisole (2 ml) was added trif luoroacetic acid 
(6 ml) and the mixture was stirred at 100°C for 2 hours. 
The mixture was evaporated in vacuo and poured into a 
mixture of ethyl acetate and water and adjusted to pH ca. 9 
5 by addition of sodium hydroxide aqueous solution. The 

separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
cycloheptyl-1- [3- (pyrazol-4-yl ) benzyl] -3- (2,4,6- 
10 trimethylphenyl) urea (102 mg) . 

IR (KBr) : 3400, 3207, 2926, 2856, 1635, 1608, 
1510 cm' 1 

NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.08 (6H, s) , 

2.20 (3H, s), 4.1-4.3 (1H, m) , 4.51 (2H, s), 6.83 
15 (2H, s), 7.1-7.5 (5K, m) , 7.84 (1H, s) , 8.11 (1H, 

s) , 12.95 (1H, br s) 

APCI-MASS (m/z) : 431 (M+H + ) 

Example 22 

20 The following compounds were obtained according to a 

similar manner to that of Example 1, 2, 3 or 4 . 

(1) 1-Cycloheptyl-l- [4- (4-chlorophenoxy) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 
25 IR (KBr) : 3410, 2920, 2850,' 1660, 1590, 1505, 

1485 cm" 1 

NMR (CDC1 3 , 5) : 1.5-2.1 (12H, m) , 2.00 (6H, s) , 2.22 
(3H, s), 4.3-4.45 (1H, m) , 4.48 (2K, s), 5.6-5.8 
(1H, br), 6.81 (2H, s) , 6.92 (2H, d, J=8.5Hz), 
30 7.00 (2H, d, J=8.5Hz), 7.28 (2H, d, J=8.4Hz), 

7.38 (2H, d, J=8.4Hz) 



35 



(2) 1-Cycloheptyl-l- [4 - ( 3-f luorophenoxy) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 
mp : 127-128 D C 
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IR (KBr) : 2924, 2856, 1624, 1605, 1506, 1485 cm"! 
NMR (CDCI3, 6) : 1.35-2.10 (12H, m) , 2.01 (6H, s), 
2.22 (3H, &), 4.30-4.50 (IK, m) , 4.50 (2H, s) , 
5.46 (1H, s), 6.60-6.88 (3H, m) , 6.79 (2H, s), 
7.00-7.10 (2H, m), 7.20-7.35 (IK, m) , 7.36-7.47 
(2H, m) 

APCI-MASS (m/z) : 4 75 (M+.»T) 

(3) l-Cycloheptyl-l-[4-(4-trifluoromethylphenoxy)benzyl]- 
3- (2, 4, 6-trimethylphenyl) urea 
mp : 146-141'C 

IR (KBr) : 2924, 2856, 1628, 1504, 1327, 1246 cm"! 
NMR (CDCI3, 5) : 1.40-2.10 (12H, m) , 2.03 (6H, 5), 
2-23 (3H, s), 4.30-4.50 (1H, m) , 4.51 (2H, s), 
5.47 (IK, s), 6.83 (2H, s) , 6.95-7.13 (4K, m) ,' 
7.35-7.50 (2H, m) , 7.53-7.65 (2H, m) 
APCI-MASS (m/z) : 525 (M+H + ) 

(4) l-Cycloheptyl-l-[4-(3,4^ethylenedioxyphenoxy)benzyll- 
3- (2, 4, 6-trimethylphenyl) urea 
mp : 125-126°C 

IR (KBr) : 3323, 2922, 2854, 1628, 1506, 1481 cm" 1 
NMR (CDCI3, 6) : 1.38-2.10 (12H, m) , 1.99 (6H, s) , 
2.22 (3H, s), 4.33-4.50 (1H, m) , 4.46 (2K, s), 
25 5 ' 46 < 1H ' s), 5.98 (2K, s), 6.47 (1 H , dd, 

2.4Hz), 6.56 (1H, d, J=2.4Hz), 6.76 (1H, d, 
J=8.3Hz), 6.81 (2H, s) , 6.90-7.00 <2H, mi, 7.26- 
7.38 (2H, m) 
APCI-MASS (m/z) : 501 (M+K + ) 

30 

(5) 1-Cycloheptyl-l- [4- (3, 5-di-tert-butyl-4- 
methoxymethoxyphenoxy) ]benzyl-3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3406, 3323, 2956, 2924, 2862, 1641, 1589, 
35 1504 cm -1 
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NMR (CDCI3, 5) : 1.41 (18H, s) , 1.4-2.2 (14H, m) , 

1.99 (6H, s), 2.22 (3H, s) , 3.62 and 3.65 (total 
3H, s), 4.3-4.5 (1H, m) , 4.46 (2H, s), 4.86 and 
4.92 (total 2H, s) , 6.80 (2H, s), 6.95-7.1 (4K, 
5 m) , 7.4-7.5 (2H, m) 



(6) l-Cycloheptyl-1- [4- (4-f luorophenoxy) phenyl] -3- (2,4,6- 
t r imethylphenyl ) urea 

IR (KBr) : 3425, 2925, 2860, 1670, 1610, 1500 cm" 1 
10 NMR (CDCI3, 6) : 1.3-1.7 and 1.9-2.1 (12H, m) , 2.12 

(6H, s), 2.22 (3H, s) , 4.45-4.65 (1H, m) , 5.30 
(1H, br s), 6.82 (2H, s) , 7.0-7.3 (8H, m) 
APCI-MASS (m/2) : 461 (M+H + ) 

15 (7) i-Benzyl-1- [4- ( 4-f luorophenoxy) benzyl ] -3- (2,4,6- 

t rimethylphenyl ) urea 

IR (KBr) : 3307, 3062, 3030, 2918, 1633, 1608, 1510, 

1497 cm" 1 

NMR (CDCI3, 5) : 2.00 (6H, s) , 2.22 (3H, s) , 4.62 
20 (4H, s), 5.68 (1H, s) , 6.82 (2H, s), 6.9-7.1 (6H, 

m), 7.3-7.45 (7H, m) 
APCI-MASS (m/z) : 469 (M+H + ) 

(8) 1-Pentyl-l- [4- ( 4-f luorophenoxy ) benzyl] -3- (2,4,6- 
25 tr imethylphenyl) urea 

IR (KBr) : 3292, 2958, 2920, 2856, 1632, 1608, 

1498 cm* 1 

NMR (CDC13, 6) : 0.90 (3H, t, J=6.3Hz), 1.25-1.45 

(4H, m), 1.6-1.8 (2H, m) , 2.09 (6H, s), 2.30 (3H, 
3 0 s), 3.39 (2H, t, J=7.4Hz), 4.55 (2H, s) , 5.74 

(IK, br s), 6.84 (2H, s) , 6.9-7.1 (6H, m) , 7.30 
(2H, d, J=8.4Hz) 

APCI-MASS (m/z) : 449 (M+H + ) 



35 



(9) 1-Cyclohexyl-l- [4- (4-f luorophenoxy) benzyl] -3- (2,4, 6- 
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trimethylphenyl) urea 

IR (KBr) : 3296, 2958, 2922, 2890, 1624, 1520, 
1487 cm" 1 . 

NMR (CDC1 3 , 5) : 1.3-2.0 (10H, m) , 1.99 (6K, s), 2.22 
(3H, s), 4.25-4.45 (1H, m) , 4.47 ( 2H , S ) , 5.54 
UH, br s), 6.81 (2H, s), 6.9-7.1 (6H, m) , 7.35 
(2H, d, J=8.5Hz) 
APCI-MASS (m/z) : 461 (M+H + ) 

(10) 1-Cyclopentyl-l- [4- (4-fluorophenoxy) benzyl] -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3400, 3304, 3074, 2933, 2850, 1657, 1608, 
1495 cm -1 

NMR (CDC1 3 , 6) : 1.5-1.8 and 2.0-2.15 (8H, m) , 2.00 

(SH, s), 2.22 (3H, s), 4.47 (2H, s), 4.7-4.9 (IH, 
m), 5.35 (IH, br s), 6.82 (2H, s), 6.9-7.1 (6H, 
m), 7.33 (2H, d, J=8.5Hz) 
APCI-MASS (m/z) : 4 47 (M+H + ) 

20 (U) 1-Cycloheptyl-l- [4- (4-fluorophenoxy) benzyl] -3- ( 2 , 4, 6- 
trifluorophenyl) urea 

IR (KBr) : 3284, 2929, 2858, 1633, 1612, 1518, 
14 97 cm" 1 

NMR (CDCI3, 6) : 1.4-2.1 (12H, m) , 4.25-4.45 (IH, 

m), 4.50 (2H, s) , 5.58 (IH, s), 6.55-6.7 (2K,' m) , 
6.9-7.1 (6H, m), 7.25-7.4 (2H, m) 
APCI-MASS (m/z) : 487 (M+H + ) 

(12) 1-Benzyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 
30 trimethylphenyl) urea 

IR (KBr) : 3404, 3207, 3060, 3029, 2967, 2918, 2858, 

1635, 1608, 1510 cm -1 
NMR (DMSO-d 6 , 6) : 2.09 (6H, S ), 2.21 (3H, si, 4.57 
(2H, s), 6.0-6.05 (1H, m) , 6.84 (2H, s) , 7.2-7.5 
(7H, m), 7.65-7.8 (3H, m) , 7.87 (ih, S ) , 12.89 



25 
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<1H, br) 

APCI-MASS (m/z) : 425 (M+H + ) 

(13) 1-BenzyI-l- [3- (pyrazol-3-yl ) benzyl ] -3- (2,4,6- 
5 rrif luorophenyl ) urea 

IR (KBr) : 3246, 1637, 1522 cm* 1 

NMR {DMSO-d 6 , 5) : 4.54 (4H, s), 6.65 (1H, br s) , 
7.2-7.5 {4H, m), 7.7-7.9 (3H, m) , 8.47 (1H, br 
s), 12.90 and 13.34 (total IK, br s) 
10 APCI-MASS (m/z) : 437 (M+H + ) 

(14) l-Cycloheptyl-l-[3- (pyrazol-3-yl) benzyl] -3- (2, 4, 6- 
trif luorophenyl) urea 

IR (KBr) : 3226, 3062, 2927, 2858, 1635, 1612, 
1518 cm" 1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 4.0-4.2 (1H, m) , 
4.55 (2H, s), 6.63 (1H, d, J=1.9Hz), 7.15-7.5 
(4H, m), 7.6-7.8 <3H, m) , 8.10 (1H, br s) 
APCI-MASS (m/z) : 444 (M+H+) 

(15) l-Cyclohexyl-l-[3- (pyrazoI-3-yl ) benzyl ) -3- (2 , 4 , 6- 
trimethylphenyl) urea 

IR (KBr) : 3226, 2929, 2856, 1635, 1608, 1510 cm" 1 
NMR (DMS0-d 6 , 5) : 1.3-1.8 (10H, m) , 2.08 <6H, s) , 

2.20 (3H, s), 4.0-4.2 (1H, m) , 4.57 (2H, s), 6.62 
(1H, br s), 6.83 (2H, s) , 7.2-7.45 (2H, m) , 7.55- 
7.85 (3H, m) , 12.86 (1H, br s) 
APCI-MASS (m/z) : 417 (M+H + ) 

30 (16) 1-Cyclopentyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- ( 2 , 4 , 6- 
trimethylphenyl) urea 

IR (KBr) : 3188, 2956, 2870, 1635, 1608, 1510 cm* 1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.08 (6H, s), 
2.20 (3H, s), 4.45-4.6 (1H, m) , 4.56 (2H, s), 
35 6 .63 (1H, br s), 6.83 (2H, s) , 7.15-7.45 (2H, m) , 



20 
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7.55-7.85 (5H, m) , 12.87 (1H, br s) 
AFCI-MASS (m/z) : 403 (M+rT") 

(17) 1-Cycloheptyl-l- [3- ( l-tritylpyrazol-4-yi ) benzyl ] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3408, 3323, 3059, 3030, 2924, 2856, 1645, 

1608, 1562 cm" 1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.00 (6H, s) , 

2.20 (3H, s), 4.0-4.2 (1H, m) , 4.48 (2H, s) , 6.80 
(2H, s), 7.1-7.5 (19H, m) , 7.70 (1H, S ), 8.02 
(1H, s) 

APCI-MASS (m/z) : 673 (M+H + ) 

(18) l-Cycloheptyl-l-[4-(l-tritylpyrazol-4-yl)benzyl]-3- 
15 (2,4, 6-trimethylphenyl) urea 

IR (KBr) : 3406, 3323, 3057, 3030, 2924, 2854, 1640, 
1568 cm" 1 

NMR (DMSO-d 6 , 6) : 1.40-2.0 (12H, m) , 2.08 (6H, s), 
2.20 (3H, s), 4.05-4.25 (IK, m) , 4.47 (2H, s) , 
6.83 (2H, s), 7.05-7.15 (5H, m); 7.25 (2H, d, 
J=8.2Kz), 7.3-7.4 (11H, m) , 7.49 (2K, d, 
J=8.2Hz), 7.-78 (1H, s), 8.07 (IK, s) 
APCI-MASS (m/z) : 673 (M+H + ) 

25 (19) 1-Cycloheptyl-l- [3- ( l-methylpyrazol-4-yl ) benzyl ] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3408, 2924, 2856, 1637, 161C, 1497, 
1234 cm" 1 

NMR (CDC1 3 , 5) : 1.38-2.10 (12K, m) , 1.98 (6H, s) , 
2.20 (3H, s), 3.95 (3H, s) , 4.36-4.56 (1H, m) , 
4.52 (2H, s), 5.48 (IK, s) , 6.73 (2H, s) , 7.20- 
7.52 (4K, m), 7.62 (IK, s), 7.75 (IK, s ) 
APCI-MASS (m/z) : 445 (M-rK + ) 

35 (20) I-Cycloheptyl-1- [3- ( l-methylpyrazoi-3-yl ) benzyl] -3- 
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(2,4, 6-trimethylphenyl) urea 
mp : 142-143°C 

IR (KBr ) : 3346, 2924, 2854, 1630, 1502, 1246 cm A 
NMR (CDC1 3 , 6) : 1.35-2.10 (12H, m) , 1.97 (6K, s) , 
2.19 (3H, si, 3.95 (3H, s) , 4.38-4 .58 (IK, a), 
4.55 (2H, s), 5.49 (1H, s), 6.53 (IK, d, 
J=2.2Hz), 6.77 (2K, si, 7.30-7.50 <3K, m) , 7.65 
7.88 (2K, n) 
APCI-MASS (m/z) : 445 (M+H + ! 



(21) l-Cycloheptyl-l-[3-(l-methylpyrazol-5-yl)benzyl]-3- 
(2,4, 6-trimethylpher.yl) urea 

mp : 171-172'C i 
IR (KBr) : 3307, 2924, 2856, 1626, 1506, 1254 cm~- 
15 NMR (CDCI3, 5) : 1.38-2.10 (12H, a), 2. 00 (6H, s) , 

2.2l" (3H, s), 3.89 (3H, 5) , 4.30-4.50 (1H, m) , 
4.57 (2H, S), 5.46 (1H, s) , 6.29 (IK, d, 
J=1.9Hz), 6.80 (2H, s), 7.25-7.56 (5H, m) 
APCI-MASS (m/z) : 445 (MtH + ) 

(22) i-Cycloheptyl-1- ' 3- ( imidazol-4-yl ) benzyl ] -3- ( 2 , 4 , 6- 
trimethylphenyl ) urea 

IR (KBr) ": 3140 (br) , 2924, 2856, 1635, 1608, 1497 
NMR (DMSO-dg, 6) : 1.25-1.90 (12H, m) , 2.07 (6H, s 
2.20 (3H, s), 4.07-4.27 (1H, m) , 4.52 (2H, s) , 
6.82 (2K, s), 7.08-7.80 (7H, m) , 12.13, 12.53 
(total 1H, each br) 
APCI-MASS (m/z) : 431 !M+K + ) 



35 



(23) 1-Cycloheptyl-l- [4- (S-iaethyl-1, 3, 4-oxadiazol-2- 
yl ) benzyl ] -3- ( 2 , 4 , 6-trimethylphenyl ) urea 
mo : 123-124'C 

IR (KBr) : 3319, 2924, 2856, 1622, 1500, 1243 cm'* 
NMr\cDC1 3 , 6) : 1.35-2.10 (12K, m) , 2.04 (6H, s) , 
2.22 (3H, S), 2.62 (3K, s), 4.20-4.40 (IK, m) , 
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4.58 (2H, S), 5.58 (1H, s), 6.81 (2 H, s] , 7.49- 

7.59 (2H, m), 7.98-8.08 (2H, m) 
APCI-MASS (m/2) : 447 (M+H + ) 

5 (24) l-Cycloheptyl-l-r4-(5-methyl-4H-l',2,4-triazol-3- 
yl) benzyl] -3- (2,4, 6-trimethylphenyl) urea 
mp : 142-145'C 

IR (KBr) : 2600-3700 (br) , 2924, 2856, 1633, 1608, 
1558, 1504, 1238 cm -1 
10 NMR (C DC1 3 , 6) : 1.38-2.15 (12H, m) , !. 90 (6H , s) , 

2.27 (3H, s), 2.16 (3H, s) , 4.37-4.57 (l H , m ) , 
4.58 (2H, S)> 5.59 (1H, s) , 6.71 (2H , s) , 7.45- 
7.57 (2H, m), 8.05-8.17 (2H, m) 
APCI-MASS (m/z) : 44 6 (M+H + ) 



15 



(25) l-Cycloheptyl-l-[4-(4-benzyl-5-methyl-4H-l,2,4- 

triazol-3-yl)benzyl] -3- (2, 4, 6-trimethylphenyl) urea 
mp : 193-194"C 

IR (KBr) : 3296, 2924, 2856, 1626, 1506, 1252, 
20 847 cm -1 

NMR (CDC1 3 , 6) : 1.35-2.05 (12H, m) , 2.00 (6K, s), 
2-21 (3H, s), 2.39 (3H, s), 4.20-4.40 (IK, m) ,' 
4.55 (2H, s), 5.15 <2H, s), 5.43 (1H, s) , 6.80 
(2H, s), 6.90-7.05 (2H, m) , 7.30-7.60 (7K, m) 
25 APCI-MASS (m/z) : 536 (M+H + ) 

(26) l-Cycloheptyl-l-[3-(2-methyl-2H-tetrazol-5-yl)benzyl]- 
3- (2, 4, 6-trimethylphenyl) urea 
mp : 175-176^ 

30 IR (KBr > : 3327, 2922, 2856, 1628, 1500, 1255 cm"* 

NMR (DMSO-d 6 , 6) : 1.30-1.90 (12H, m) , 2.09 (6K, s) , 
2.20 (3H, s), 4.12-4.30 (IK, m),.4.42 (3H, s), 
4.59 (2H, s), 6.83 (2H, s), 7.40-7. 65 (3K, m) ,' 
7.85-7.95 (1H, m) , 8.06 (1H, s) 

35 APCI-MASS (m/z) : 447 (M+H + ) 
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(27) 1-Cycloheptyl-l- [3- ( l-methyl-lH-tetrazol-5-yl) benzyl]- 
3- (2,4, 6-trimethylphenyl) urea 
mp : 171-173'C 

IR (KBr) : 3323, 2924, 2854, 1626, 1502, 1444, 
1254 cm" 1 

NMR (DMSO-d 6 , 6) : 1.40-1.90 (12H, m) , 2.06 (6H, s) , 
2.20 (3H, s), 4.16 (3H, s) , 4.10-4.28 (1H, m) , 
4.59 (2H, S), 6.83 (2H, s), 7.54-7.80 (5H, m) 

APCI-MASS (m/z) : 447 (M+H+) 



(28 ) 1-Cycloheptyl-l- [4- (1, 2, 4-lH-triazol-l-yl ) benzyl] -3- 
(2,4, 6- tr imethylphenyl ) urea 

IR (KBr) : 3310, 2924, 2856, 1639, 1518, 1277, 
1147 cm" 1 

15 NMR (CDC1 3 , 6) : 1.40-2.10 (12H, m) , 2.07 (6H, s), 

2.22 (3H, s), 4.20-4.40 (1H, m) , 4.58 (2H, s) , 
5.49 (1H, s), 6.82 (2K, s) , 7.50-7.60 (2H, m) , 
7.64-7.74 (2H, m) , 8.11 (1H, s), 8.55 (1H, s) 
APCI-MASS (m/z) : 432 (M+H + ) 

20 

(29) 1-Cycloheptyl-l- [4- (1,2, 3-lH-triazol-l-yl ) benzyl] -3- 
(2,4, 6-trimethylphenyl) urea 

IR (KBr) : 3331, 2924, 2856, 1637, 1498, 1319, 1234, 
1034 cm" 1 

25 NMR (CDCI3, 6) : 1.40-2.10 (12H, m) , 2.07 (6H, s) , 

2.22 <3H, s), 4.20-4.38 (1H, m) , 4.60 (2H, s) , 
5.55 (1H, s), 6.83 <2H, s) , 7.52-7.61 (2H, mi, 
7.70-7.80 (2H, m) , 7.86 (1H, s), 8.00 (1H, s) 
APCI-MASS (m/z) : 432 (M+H + ) 

30 

(30) 1-Cycloheptyl-l- [4- (2H-1, 2, 3-triazol-2-yl ) benzyl j -3- 
(2,4, 6-trimethylphenyl) urea 

mp : 157-158°C 

IR (KBr) : 3311, 2924, 2856, 1626, 1512, 1255, 955, 
35 847 cm" 1 
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NMR <CDC1 3 , 5) : 1.40-2.10 (12H, m) , 2.04 (6H, s) , 
2.21 (3H, S ), 4.25-4.45 (1H, m) , 4.57 (2H, s) ,' 
5-51 (IH, 6.81 (2H, s) , 7.48-7.58 (2H, m) ,' 

7.82 (2H, s), 8.04-8.14 (2H, m) 
APCI-MASS (m/z) : 432 (M+H + ) 

(31) i-Cycloheptyl-l-[4-(4-methylpiperazin-l-yl)ben 2 yl]-3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3390, 3335, 2925, 2855, 2795, 2360, 1645, 

1610, 1515 cm" 1 
NMR (DMSO-d 6 , 5, : 1.3-1.9 (12H, m) , 2.05 (6H, s>, 

2-20 (6H, S ), 2.4-2.5 (4H, m) , 3.05-3.15 (4H, m) , 
4-0-4.2 (IH, m) , 4.39 (2H, s) , 6.82 (2H, s), 6.88 
(2H, d, J=8.5Hz), 7.16 (2H, d, J=8.5Hz), 7 34 
15 (IH, br s) 

APCI-MASS (m/z) : 4 63 (M+H + ) 

(32) l-Cycloheptyl-l-[4-(4-methyl S ulfonylaminophenyl)- 
benzyl] -3- (2, 4, 6-trimethylphenyl ) urea 
20 IR (KBr) : 3400, 3340, 2975, 2925, 2860, 1640, 

1500 cm -1 

NMR (DMSO-d 6 , 5) : 1.3-1.9 (12H, m) , 2.08 <6K, s), 

2-20 (3H, s), 3.01 (3H, s) , 4.1-4.3 (IH, m) , 4.53 
(2H, s), 6.83 (2H, s) , 7.27 (2H, d, J=8.4Hz), 
7.37 (2H, d, J=8.4Hz), 7.53 (IH, br s), 7.55-7.7 
(4H, m) , 9.82 (IH, s) 
APCI-MASS (m/z) : 534 (M+H + ) 



25 



30 



35 



(33) l-Cycloheptyl-l-[4-[2-(l-trityl-lH-tetrazol-5- 
yl ) phenyl ] benzyl ] - 3- ( 2 , 4 , 6-trimethylphenyl ) urea 
IR (KBr) : 3407, 3058, 3026, 2924, 2856, 16.47, 1608, 
1493 cm -1 

NMR (DMSO-d 6 , 5) , 1.4-1.8 (12H, m) , 2.04 (6H, s), 
2-20 (3H, s), 4.05-4.25 (IH, m) , 4.48 (2H, s) , 
6.83 (2H, s), 7.04 <2K, d, J=7.9Hz), 7.23 (2H,' d, 
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J=7.9Hz) , 7.5-7.8 (5H, m) 
FAB-MASS (m/z) : 751 (M+H + ) 

(34) 1-Cycloheptyl-l- [4- (N-benzoylsulf amoyl ) benzyl] -3- 
5 (2, 4, 6-trimethylphenyl)urea 

IR (KBr) : 3415, 3361, 2924, 2858, 1632, 1593, 
1549 cm" 1 

NMR {DMSO-d 6 , 6) : 1.4-2.0 {12H, m) , 2.07 (6H, s) , 

2.20 (3H, s), 4.1-4.3 (1H, m) , 4.51 (2H, s) , 6.81 
10 (2H, s), 7.2-7.4 (5H, m) , 7.53 (1H, br s) , 7.76 

(2H, d, J=8.0Hz), 7.88 (2H, d, J=8.0Hz) 
APCI-MASS (m/z) : 54 8 (M+H + ) 

(35) 1-Cycloheptyl-l- [4- (N-phenylsulfonylcarbamoyl)benzyl] - 
15 3- ( 2 , 4 , 6- tr imethylphenyl ) urea 

IR (KBr) : 3380, 3290, 3055, 2920, 2855 7 1690, 1625, 

1610, 1505 cm' 1 
NMR (DMSO-d 6 , 6) : 1.3-1.8 (12H, m) , 2.07 (6H, s) , 

2.21 <3H, s), 4.1-4.25 (1H, m) , 4.53 (2H, s) , 
20 6.83 (2H, s), 7.38 (2H, d, J=8.2Hz), 7.65-7.8 

(4H, m), 7.82 (2H, d, J=S.2Hz}, 8.00 (2H, d, 
J=6.7Hz) 
APCI-MASS (m/z) : 548 (M+H + ) 

25 (36) 1-Cycloheptyl-l- [4- (3-pyridylmethyl ) benzyl ] -3- (2,4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3412, 3304, 3028, 2920, 2854, 1626, 
1502 cm" 1 

NMR (CDC1 3 , 5) : 1.4-2.1 (12H, m) , 1.95 (6H, s), 2.21 
30 (3H, s), 3.98 (2H, s), 4.35-4.55 (1H, m) , 4.48 

(2H, s), 5.42 (1H, s), 6.79 (2H, s) , 7.19 (2H, d, 
J-7.7HZ), 7.15-7.25 (1H, m) , 7.35 (2K, d, 
J-7.7HZ), 7.4-7.5 (1H, m) , 8.4-8.5 (2H, m) 

APCI-MASS (m/z) : 456 (M+H + ) 

35 
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(37) 1-Cycloheptyl-l- [4- (4-pyridylmethyl ) benzyl ] -3- (2,4,6 
trimethylphenyl) urea 

IR (KBr) : 3408, 3304, 3024, 2922, 2856, 1632, 1605 
1512 cm -1 

NMR (CDC1 3 , 5) : 1-4-2.: (12K, m) , 1.95 (6K, s, , 2.; 
<3H, 5), 3.96 (2K, s ; , 4.35-4.5 (l H , m) , 4.48 
(2H, s), 5.42 (1H, s;, 6.79 (2H, s), 7.C9 (2H, 
dd, J=6.0, 1.6Hz), 7.20 (2H, d, J=8.1Hz), 7.37 
(2H, d, J-8.IH2), 8.49 (2K, dd, J=6.0, i'.6Hz) 
APCI-MASS (m/z) : 456 (M-H + ) 

(38) 1-Cycloheptyl-l- (3-benzyibenzyl) -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3223, 3025, 2922, 2854, 1626, 1506 cnT 1 
NMR ,CDC1 3 , 6) : 1.4-2.O (12H, », , 1. 95 '(6H, sJ! 2,1 
(3H, s), 3.97 (2K, s), 4.46 (2H, s), 4.3-4.5 (IK, 
m), 5.42 (1H, s), 6.79 (2H, s) , 7.1-7.35 (9H, it.)' 
APCI-MASS (m/z) : 455 (M+H + ) 

(39) 1-Cycloheptyl-l- [4- (pyrazol-l-ylmethyl)benzyl]-3- 
(2, 4, 6-trimethylphenyl)urea 
mp : 150-151 "C 

IR (KBr) : 3307, 2922, 2856, 1628, 1508, 1250, 
750 cm" 1 

NMR (CDCI3, 6) : 1.38-2.05 (12H, m) , 1.97 (6H, s), 
2.21 (3H, s), 4.30-4.45 (1H, m) , 4.49 (2H, s) , 
5.32 (2H, s), 5.39 (IK, s) , 6.28 (1H, dd, J=2.0, 
2.0Hz), 6.79 (2H, s) , 7.15-7.28 (2K, m) , 7.32- 
7.42 (3H, m), 7.55 (IK, d, J=2.0Hz) 
APCI-MASS (m/z) : 445 (M+K + ) 

(40) 1-Cycloheptyl-l- [4- (imidazol-l-ylmerhyl) benzyl J -3- 
(2,4,6- trimethylphenyl ) urea 

IR (KBr) : 3329 (br), 2924, 2856, 1637, 1504, 1234, 
35 849, 735 cm-1 



20 



25 
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NMR (CDCI3, 5) : 1.35-2.05 (12H, m) , 1.99 (6H, s) , 
2.21 (3H, s), 4.25-4.45 (1H, m) , 4.51 (2H, s) , 
5.12 (2H, s), 5.40 (1H, S>, 6.80 (2H, s) , 6.89 
(1H, s), 7.10 (1H, s), 7.13-7.23 (2H, m) , 7.35- 
5 7.45 (2H, m) , 7.61 (1H, s) 

APCI-MASS (m/z) : 445 (M+H + ) 

(41) 1-Cycloheptyl-l- [ (6-hydroxy-2, 5, 7, 8-tetramethyl- 
chroman-2-yl) methyl] -3- (2,4, 6-trimethylphenyl) urea 

10 IR (KBr) : 3313, 2924, 2858,. 1740, 1643, 1610, 

1510 cm" 1 

NMR (DMSO-d 6 , 6) : 1.15 (3H, s) , 1.3-2.1 (16H, m) , 
2.55-2.65 (1H, m) , 1.92 (3H, s) , 1.99 (3H, s) , 
2.02 (6H, s), 2.03 (3H, s), 2.21 (3H, s), 3.53 
15 (2H, br s), 6.83 (2H, s), 7.44 <1H, br s) 

APCI-MASS (m/z) : 493 (M+H+) 

(42) 1-Cycloheptyl-l- [4- [N- (3, 5-di-tert-butyl-4- 
hydroxyphenyl) carbamoyl] benzyl] -3- (2, 4, 6- 

20 trimethylphenyl) urea 

IR (KBr) : 3639, 3417, 3321, 2951, 2924, 2860, 1643, 

1610, 1502 cm" 1 
NMR (DMSO-d 6 , 6) : 1.39 (18H, s) , 1.4-1.9 (12H, m) , 

2.10 (6H, s), 2.21 (3H, s) , 4.1-4.3 (1H, m) , 4.57 
25 (2H, s), 6.78 (1H, s), 6.85 (2H, s) , 7.41 (2H, d, 

J=8.3Hz), 7.90 (2H, d, J=8.3Hz), 7.44 (2H, s), 
7.59 (1H, br s) , 9.87 (1H, br s) 
APCI-MASS (m/z) : 612 (M+H + ) 

30 (43) 1-Cycloheptyl-l- [4 - [N- ( 4-f luorophenyl ) carbamoyl]' - 
benzyl] -3- (2,4, 6-trimethylphenyl ) urea 
IR (KBr) : 3280, 2926, 2856, 1643, 1610, 1549, 
1508 cm" 1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (12H, m) , 2.11 (6H, s) , 
35 2.21 (3H, s), 4.1-4.3 (1H, m) , 4.57 (2H, s), 6.85 
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(2H, s), 7.15-7.3 (2H, m) , 7.43 (2H ? d, J=8.2Hz), 
7.64 (1H, br s), 7.75-7.85 (2H, m) , 7.90 (2H, d, 
J=8.2Hz), 10.22 (1H, s) 
APCI-MASS (m/z) : 502 (M+H + ) 

(44) 1-Cycloheptyl-l- [4- [N- (4-f luorophenyl) -N- 

methylcarbamoyl] benzyl] -3- (2,4, 6-trimethylphenyl) urea 
IR (KBr) : 3321, 2951, 2923, 2860, 1638, 1606 cm" 1 
NMR (DMSO-d 6 , 6) : 1.4-1.8 (12K, m) , 2.01 (6H, s), 

2.20 (3H, s), 3.30 (3H, s), 4.0-4.2 (1H, m), 4.42 
(2H, s), 6.82 (2H, s) , 7.05-7.3 (8H, m) , 7.47 
(1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 

15 (45) 1-Cycloheptyl-l- [4- [ (2, 4-dioxothiazolidin-5- 

yl ) methyl ] benzyl ] - 3- (2 , 4 , 6-trimethylphenyl ) urea 

IR (KBr) : 2931, 2858, 2765, 1753, 1709, 1689, 1606, 

1632, 1564, 1535, 1502, 1481 cm" 1 
NMR (DMSO-d 6 , 6) : 1.4-2.1 (12H, m),2.05 (6H, s) , 

2.20 (3H, s), 3.0-3.2 (1H, m) , 3.3-3.45 (1H, m) , 
4.0-4.2 (1H, m), 4.47 (2H, s), 4.85-5.0 flH, m) , 
6.82 (2H, s), 7.19 (2H, d, J=8.2Hz), 7.25 (2H, d, 
J=8.2Hz), 7.44 (1H, br s),. 12.3 (1H, br) 
APCI-MASS (m/z) : 494 (M+H + ) 

25 

(46) 1-Cycloheptyl-l- [4- [ (2, 4-dioxothiazolidin-5- 

ylidene) methyl] benzyl] -3- (2, 4, 6-trimethylphenyl ) urea 
IR (KBr) : 3410, 3122, 2924, 2958, 2758, 1743, 1707, 
1603, 1504 cm" 1 

30 NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.08 (6H, s) , 

2.21 (3H, s), 4.1-4.3 (1H, m) , 4.54 (2H, s) , 6.84 
(2H, s), 7.44 (2H, d, J=8.3Hz), 7.56 (2H, d, 
J=8.3Hz), 7.61 (1H, br s), 7.77 (1H, s), 12.60 
(1H, br) 

35 APCI-MASS (m/z) : 4 92 (M+H + ) 
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(47) l-Cycloheptyl-1- [4- (2-cyanophenyl ) benzyl ] -3- (2,4,6- 
T:rimethylphenyl ) urea 

IR (K3r) : 3410, 3330, 2925, 2855, 2225, 1640, 1610, 
1500 cm" 1 

NMR {CDC1 3 , 6} : 1.5-1.8 (12H, m) , 2.02 (6H, s) , 2.21 
{3H, s), 4.35-4.55 (IK, m) , 4.58 (2K, s) , 5.49 
{1H, s), 6.80 (2K, s), 7.4-7.8 (3H, m) 

APCI-MASS (m/z) : 466 (M+H T ) 



10 Example 23 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14, 15, 
16 or 17. 

15 ( 1 ) l-Cycloheptyl-1- [ 4- ( 4 1 -chlorophenoxy) benzyl ] -3- [ 2 , 4- 

bis (methylthio) -6-methylpyridin-3-yl] urea 
IR (KBr ) : 3371, 2924, 2856, 1662, 1589, 1564, 150c, 
1485 cm" 1 

NMR (DMSO-d 6 , 5) : 1.35-1,9 (12H, m) , 2.39 <6H, s) , 
20 2.44 (3H, s), 4.0-4.2 (1H, m) , -4.46 (2H, s) , 6.86 

(IK, s), 6.95-7.1 (4H, m), 7.35-7.5 (4H, m) , 7.84 

(1H, br s) 
APCI-MASS (m/z) : 556 (M+H"") 

2 5 (2) l-Cycloheptyl-1- [4- ( 4- fiuorophenoxy) benzyl ] -3- [2, 4- 

bis (methylthio) -6-methylpyridin-3-yi ] urea 
IR (KBr) : 3313, 2955, 2924, 2872, 1655, 1564, 
1497 cm" 1 

NMR (DMSO-d 6 , 6) : 1.4-1.9 (8H, m) , 2.39 (6H, s) , 
3C 2.44 (-3K, s), 4.3-4.5 (1H, m) , 4.47 (2K, S) , 6.86 

(1H, s), 6.9-7.1 (4H, m), 7.15-7.35 (4H, n) , 7.S7 
(1H, s) 

APCI-MASS (m/z) : 512 (M+H*) 



35 



(3) i-Cycloheptyl-1- ( 3-phenoxybenzyl ) -3- [2, 4- 
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bis (methyl thiol -6-methylpyridin-3-yl j urea 
IR (K3r) : 3294, 2924, 2554, 174C, 1635, 1562, 
1493 cm"" 1 

NMR (DMSO-ci 6 , 5) : 1.3-2.0 (12H, m) , 2.32 (6H, s), 

2-43 (3H, s;, 4.0-4.2 (IK, m) , 4.47 (2H, s), 6.83 
(IK, s),. 6. 9-7. 45 (9H, m) , 7.84 (1H, br s; 
APCI-MASS (m/2) : 522 (M+H + ) 

(4) i-Cycloheptyl-l-[3-(4-fluorophenoxy)benzyl]-3-[2,4- 
bis (methylthio) -6-methyIpyridin-3-yl] urea 
IK (KBr) : 3332, 3066, 2925, 2856, 1664, 1608, 1564, 
1497 cm -1 

NMR (CDC1 3 , °> : 1.45-2.05 (12H, m) , 2.34 (3H, s) , 

2.45 (6H, s), 4.15-4.4 (1H, a) , 4.54 (2H, s), 

5.46 (1H, s), 6.58 (IK, s) , 6.85-7.4 (8H, a) 

(5) l-(4-Dimethyla.minobenzyl)-l-[3-(pyrazoi-3-yl)benzyl]- 
3- (2,4, 6-trifluorophenyl)urea 

IR (KBr) : 2600-3650 (br) , 1635, 1614, 1522, 1448, 
1352 cm -1 

NMR (DMSO-d 6 , 5) : 2.83 (6H, s) , 4.39 (2H, £), 4.47 
(2H, s), 6.55-6.77 (3H, ra) , 7.08-7.83 (9H, E j , 
8.39 (1H, s), 12.89, 13.33 (total 1H, each br) 

APCI-MASS (rr./z) : 480 (M+H + ) 

(6) 1- (2, 3, 5, 6-Tetrahydro-4H-pyran-4-yl) -1- [4- (4- 

fluorophenoxy) benzyl] -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl]urea 

IR (KBr) : 3294, 3064, 2956, 2926, 2848, 1655, 1562, 
1497 csT 1 

NMR (DMSO-d 6 , 6) : 1.55-1.85 (4H, m) , 2.4C (6H, s), 
2.45 (3K, s), 3.3-3.5 (2h\ n) , 3.8-3.9 (2H, v..), 
4.1-4.3 (1H, m), 4.51 (2H, s), 6.87 ( iH , sj , 6.9- 
7.4 (8K, m) , 7.98 (IH, br s) 
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(7) 1- (2-Phenylethyl) -l-[4- (4-fluorophenoxy) benzyl] -3- 
[2, 4-bis (methyl thio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3294, 3062, 3026, 2924, 1655, 1562, 
14 97 cm" 1 

5 NMR (CDC1 3 , 6) : 2.40 {3H, s), 2.48 (3H, s) , 2.51 

(3H, s), 3.01 (2H, t, J=7.8Hz), 3.61 (2H, t, 
J=7.8Hz), 4.43 (2H, s) , 5.65 (1H, br s) , 6.64 
(1H, s), 6.9-7.1 (6H, m), 7.2-7.35 (7H, m) 
APCI-MASS (m/z) : 548 (M+H + ) 

10 

{ 8 ) 1- ( 2-Ethoxyethyl ) -1- [ 4- { 4-fluorophenoxy) benzyl ] -3- 
[2, 4-bis (methylthio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3298, 3063, 2976, 2926, 2881, 2856, 1664, 
1562, 1495 cm" 1 

15 NMR (DMSO-d 6 , 5) : 1.12 {3H, t, J=6.9Hz), 2.40 (6H, 

s), 2.45 (3H, s), 3.46 (2H, q, J=6.9Hz), 3.4-3.65 
(4H, m), 4.54 (2H, s) , 6.87 (1H, s) , 6.93-7.4 
(8H, m) , 7.9 (1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 

20 

(9) 1-Benzyl-l- { 3-phenoxybenzyl ) -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl]urea 

IR (KBr) : 3404, 3032, 2997, 2922, 1668, 1610, 1562, 
1500, 1452 cm' 1 

25 NMR (DMSO-d 6 , 6) : 2.35 (6H, s) , 2.43 (3H, s), 4.44 

(2H, s), 4.47 (2H, s) , 6.86 (1H, s) , 6.9-7.45 
(14H, m) , 8.24 (1H, br s) 
APCI-MASS (m/z) : 516 (M+H + ) 

1-Benzyl-l- [3- (4-fluorophenoxy) benzyl] -3- [2,4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3298, 3062, 3028, 2922, 1662, 1564, 
1498 cm" 1 

NMR (CDCI3, 6) : 2.36 (3H, s) , 2.46 {6H, s) , 4.61 
(2H, s), 4.62 (2H, s) , 5.66 (1H, s), 6.85-7.4 



30 (10) 
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(13H, m) 
APCI-MASS (m/z) : 534 (M+H + ) 

(11 ) 1-Cycloheptyl-l- f 3- (pyrazoi-3-yl, benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3211, 3061, 2924, 2856, 1643, 1564, 1531, 
1485 cm -1 

NMR (DMSO-d 6 , 6, : 1.4-1.9 (12H, », , 2 . 39 (6H/ „ , 

2-45 (3H, s), 4.0-4.2 (IH, m) , 4.52 (2H, s) , 6.6- 
6-7 (IH, m), 6.86 (IH, s) , 7.2-7.9 (6H, m) , 12.85 
(IH, br s) 
APCI-MASS (m/z) : 4 96 (M+H + ) 

(12) l-Benzyl-l- [ 3-(i- m ethylpyrazol-3-yl)benzyl]- 3 -[2,4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
mp : 165-166°C 

IR (KBr) : 328 0, 2922, 1643, 1562, 1500, 1435 cm^ 
NMR (CDC1 3 , 5) : 2.36 (3H, s), 2.46 (6H, s) , 3.95 

(3H, s), 4.66 (4H, s) , 5.70 (IH, S ) , 6.57 (i K , d , 
J-2.3HZ), 6.61 (IH, s), 7.22-7.45 (8H, m) , 7 72- 
7.80 (2H, m) 
FAB-MASS (m/z) : 504 (M+H + ) 

(13) l-Benzyl-l-fs-d-methylpyrazol-S-yDbenzylJ-s-fZ^- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3280, 2922, 1649, 1562, 1500, 1431, 
1390 cm -1 

NMR (CDCI3, 5) : 2.35 (3H, s) , 2.45 (3H, s) , 2.46 
(3H, s), 3.88 (3H, s), 4.64 (2H, s) , 4.71 ( 2H , 
s), 5.70 (IH, s), 6.32 (IH, d, J=1.9Hz), 6..6l' 
(IH, s), 7.20-7.55 (10H, m) 

FAB-MASS (m/z) : 504 (M+H + ) 

(14) l-Benzyl-i-[4-(l-methylpyrazol-3-yl)benzyl]-3-[2,4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
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IR (KBr ) : 3305, 2922, 1659, 1564, 1489, 1338, 
1227 cm" 1 

NMR (CDC1 3 , 6) : 2.38 (3H, s}, 2.47 (3K, s)', 2.49 
(3H, s), 3.96 (3H, s), 4.63 (4H, s) , 5.71 (IK, 
5 s), 6.54 (1H, d, J=2.3Hz), 6.62 (1H, s), 7.25- 

7.47 (8H, m), 7.75-7.85 (2H, m) 
APCI-MASS (m/z) : 504 (M+H + ! 

(15) 1-Benzyl-l- [4- ( l-methylpyrazol-5-yl) ben2yi] -3- [2, 4- 
10 bis (methylthio) -6-methylpyridin-3-ylj urea 

IR (KBr) : 3286, 2922, 1657, 1562, 1495, 1389 cm" 1 
NMR (CDCI3, 6) : 2.40 (3K, s), 2.47 (3H, s) , 2.49 
(3H, s), 3.90 (3H, s), 4.66 (2H, s) , 4.69 (2K, 
S), 5.71 (1H, s), 6.31 (IK, d, J=1.9Hz), 6.63 
15 (1H, s), 7.25-7.51 (9H, m) , 7.52 (1H, d, J=1.9Hz) 

APCI-MASS (m/z) : 504 (M+H + ) 



(16) 1-Benzyl-l- [4- (pyrazol-3-yl) benzyl] -3- [2 , 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 

20 m P : 150-152°C 

IR (KBr) : 3400, 3215, 2922, 1649, 1560, 1487, 
1228 cm" 1 

NMR (DMSO-d 6 , 6) : 2.44 (6H, s), 2.47 (3H, s) , 4.46 
(4H, s), 6.72 (IK, s), 6.90 (1H, s), 7.22-7. 9C 
25 (10H, m), 8.30 (1H, s) , 12.37, 13.27 (total IK, 

each br) 
APCI-MASS (m/z) : 490 (M+K + ) 

(17) 1-Cycloheptyl-l- [4- (pyrazoi-3-yl) benzyl] -3- [2, 4- 
30 bis (methylthio) -6-methylpyridin-3-yl] urea 

mp : 174-175°C 

IR (KBr) : 2690-3700 (br) , 2924, 2856, 1637, 

1564, 1484, 1340, 1207, 804 err' 1 
NMR (DMSO-d 6 , 6) : 1.30-1. 90 (12H, m) , 2.41 (6H, s) , 
35 2.45 (3H, s), 3.95-4.15 (IK, m) , 4.49 (2H, s) , 
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1 6 2 6 8 7 0 (1 1 H ;! 5 : S, ' 6 - 86 (1H ' S, ' 7 ^--93 C«H, 
12.80, 13.19 (total 1H, each br) 

APCI-MASS (m/z) : 4 96 (M+H +, 
(13) ^""e^ 
nip : 170-173°C 

I" ™r, : 339,, 3250 , 3I01 , 2920 , ^ „ 
1223 cm -1 

< « s), 4.41 <2H, s), 4.45 ,2H, s)/ 6 . 67 (1H , bf 

6.88-7.03 (3H, m) , 7 . 13 - 7 . 90 (?H , . 8 
(1H, a,, 12.89, 13.30 (total 1H, each br, 
APCI-MASS (m/ 2 , : 520 (M -H + ) 

(19) ^^-^obenzyl,-i- ( 3- (pyra2ol _3_ yl) <_ 

b "f»*thylthio)-6-»ethylpyridln-3-yl,„ r ea ' 

m P : 166-168°C 

« CKBr) : 3390, 3257, 2920,-1653. 1562, 1489 
1227 cm-1 

NMR (DMSO-d c , 6) • o a? , cu , „ 

a 6' O) • 2.42 (6H, S ), 2.46 (3H, s), 4 47 

(2H, s), 4.49 (2H, s), 6 .66 (1 H , d, J=2.0* 2 , 
6-90 (1H, s), 7.12-7.45 (6H, m, , 7.60-7.90 ,3K 
»>' 8.30 (1H, s) , 12.89, 13.30 (total 1H, each' 
br) 

APCI-MASS (m/z) : 508 (M+H + ) 



(20) l-(4- D i m e. t hyla mi noben 2 yl ) - 1 - [3 _ (pyra2ol _3. yl)ben 1} _ 

30 f2 ' 4_blS (met hylthio) -6-nethylpy ridi n-3-yl ) urea 

JU mp : 185-188°C 

IR (KBr, : 3236, 2922, 1633, 1612, 1524, 1487, i 338 
1219 cm" 1 

NMR (DMSO-d 6 , 5) : 2.42 (6„, „ , 2 . 47 ^ sJ> 2 gg 
S), 4.35 ,2H, br s) , 4.42 (2H, br 3), 6 60- 
6-76 (3H, m) , 6.90 (IK, S ) , 7.10-7.90 (7 H , n , 



WO 96/10559 



PCT/JP95/01982 



- 194 - 

8.23 (1H, s), 12.89, 13.30 (total 1H, each br) 
APCI-MASS (m/z) : 533 (M+H + ) 

(21) 1-Benzyl-l- [4- ( l-methylpyrazol-4-yl) benzyl] -3- [2, 4- 
5 bis (methyl thio) -6-methylpyridin-3-yl] urea 

mp : 224-225°C 

IR (KBr) : 3217, 2922, 1655, 1566, 1498, 1456, 1228, 
806 cm" 1 

NMR (DMS0-d 6 , 6} : 2.43 (6H, s) , 2.47 (3H, s), 3.86 
10 (3H, s), 4.30-4.50 (4H, m) , 6.90 <1H, s), 7.20- 

7.40 (7H, m), 7.50-7.60 (2H, m) , 7.86 (1H, s) , 
8.13 (1H, s), 8.28 (1H, s) 
APCI-MASS (m/z) : 504 (M+H + ) 

(22) 1-Cycloheptyl-l- [4- (l-methylpyrazol-4-yl) benzyl] -3- 
[2, 4-bis (methylthio) -6-methylpyridin-3-yl ] urea 
mp : 247-248°C 

IR (KBr) : 3188, 2922, 2854, 1641, 1564, 1491, 
1213 cm" 1 

NMR (DMS0-d 6 , 5) : 1.30-1.90 (12H, m) , 2.40 (6H, s), 
2.45 (3H, s), 3.85 (3H, s), 3.90-4.15 (1H, m) , 
4.45 (2H, s), 6.86 (1H, s), 7.28-7.38 (2H, m) , 
7.43-7.54 (2H, m) , 7.83 (1H, s) , 7.85 (1H, br s), 
8.10 (1H, s) 
APCI-MASS (m/z) : 510 (M+H + ) 

(23) 1-Benzyl-I- [3- ( imidazol-4-yl ) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
mp : 134-136°C 

30 IR (KBr): 2690-3700 (br) , 1637, 1562, 1490, 1228 cm" 1 

NMR (DMS0-d 6 , 5) : 2.43 (6H, s) , 2.47 (3H, s), 4.47 
(4H, s), 6.90 (1H, s), 7.10-7.75 (11H, m) , 8.28 
(1H, s), 12.17, 12.55 (total 1H, each br) 
APCI-MASS (m/z) : 490 (M+H + ) 



' 15 
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(24) l-Benzyl-l-[3-(2-methyl-2H-tetra2ol-5-yl)ben2yl]-3- 
[2,4-bis(methylthio)-6-methylpyridin-3-yl]urea 
IR (KBr) : 3290, 2922, 1655, 1562, 1493, 1227, 970, 
806 cm' 1 

NMR (CDC1 3 , 6) : 2.39 (3H, s) , 2.47 (3H, s), 2.48 
OH, s), 4.40 (3H, s), 4.67 (2H, s), 4.72 (2H, 
S>, 5.72 (1H, s), 6.62 (1H, s) , 7.25-7.58 (7 H , 
m), 8.01-8.18 (2H, m) 
APCI-MASS (m/z) : 506 (M+H + ) 



(25) 1-Cycloheptyl-l- [4- [ (2, 4-dioxothiazolidin-5- 
yl) methyl ] benzyl ] -3- [2, 4-bis (methyl thio) -6- 
methylpyridin-3-yl]urea 

IR (KBr) : 2924, 2860, 2769, 1753, 1701, 1603, 
15 1506 cm -1 

NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.40 (6H, s), 

2-45 (3H, s), 3.07 (1H, dd, J=14.0, 9.4Hz), 3.35 
(1H, dd, J=14.0, 4.3Hz), 3.95-4.15 (1H, m) , 4.45 
(2H, s), 4.90 (1H, dd, J=9.4, 4.3Hz), 6.86 (1H, 
s), 7.17 (2H, d, J=8.1Hz), 7.30 (2H, d, J=8.1Kz), 
7.86 (1H, br s), 12.04 (IK, br) 
APCI-MASS (m/z) : 559 (M+H + ) 



35 



(26) 1-Cycloheptyl-l- [4- [ (2, 4-dioxothiazolidin-5- 

ylidene)methyl]benzyl] -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl ] urea 

IR (KBr) : 3406, 3124, 2926, 2856, 2765, 1757, 1711, 
1635, 1599, 1487 cm -1 

NMR (DMSO-d 6 , 6) : 1.3-1.9 (12H, m) , 2.40 (6H, s) , 
2.45 (3H, s), 4.0-4.2 (1H, m) , 4.52 (2H, br s), 
6.86 (1H, s), 7.48 (2H, d, J=8.6Hz), 7.54 (2H, d, 
J=8.6Hz), 7.77 (1H, s) , 7.96 (1H, br s), 12.59 
(1H, br) 

APCI-MASS (m/z) : 557 (M+H + ) 
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(27) l-3enzyl-l- [4- ( 4- fluorophenoxy) benzyl ] -3- (2, 4, 6- 
trimethylpyridin-3-yl ) urea 

IR (KBr) : 3294, 3030, 2922, 1632, 1605, 1498 err." 1 
NMR (DMSO-d 6 , 5) : 2.08 (3H, s) , 2.26 {3K, s) , 2.35 
5 {3H, s}, 4.52 (2H, s), 4.56 (2K, s) , 6.95-7.45 

(14H, ia) , 8.02 !1H, br sj 
APCI-MASS (m/z) : 476 <M+rT) 

(28) 1-Cyclohexyl-l- [ 4- (4-f luorophenoxy) benzyl i -3- (2, 4, 6- 
10 trimethylpyridin-3-yl) urea 

IR (KBr) : 3406, 3313, 2929, 2856, 1714, 1632, 1605, 

1572, 1495 cm" 1 
NMR (DMSO-d 6 , 5) : 1.0-1.9 (10H, m) , 2.07 (3H, s) , 
2.24 (3H, s), 2.34 (3H, s) , 3.95-4.15 (IK, ml, 
15 4.51 (2H, s), 6.95-7.4 (8H, m) , 7.70 (IK, s) 

APCI-MASS (m/z) : 462 (M+H*) 



(2 9) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl ] -3- (2,4,6- 
trimethylpyridin-3-yl) urea 
20 IR (KBr) : 3310, 1632, 1504, 1483, 1238 cm" 1 

NMR (CDC1 3 , 5) : 1.38-2.05 (12H, m) , 2.04 (3K, s) , 
2.20 (3H, s), 2.42 (3H, s) , 4.30-4.50 (1H, m) , 
4.50 (2H, s), 5.49 (1H, s), 6.82 (1H, s) , 6.83- 
6.93 (2H, m), 6.98-7.08 (2K, m) , 7.32-7.48 (4K, 

25 m) 

APCI-MASS (m/z) : 536, 538 (M+H + ) 

(30) 1-Benzyl-l- [3- (pyrazol-3-yl) benzyl ] -3- (2,4,6- 
trimethylpyridin-3-yI) urea 
30 ir (KBr) : 3236, 2924, 1645, 1564, 1493 cm" 1 

NMR (DMSO-dg, 6) : 2.10 (3H, s), 2.26 (3H, s), 2.35 
(3H, s), 4.59 (4K, s) , 6.6-6.7 (1H, mi, 6.94 (It 
s), 7.2-7.8 (10H, m), 8.07 (IK, br s) , 12.89 (1? 
br) 

35 APCI-MASS (m/z) : 426 (M+H + ) 
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(31 ) 1-Cycloheptyl-l- [3- (l-tritylpyrazol-3-yl) benzyl] -3- 
(2, 4, 6-trimethylpyridin-3-yl)urea 

IR <KBr) : 3404, 3313, 3059, 3028, 2924, 2856, 1720, 
1650, 1605, 1500, 1481 cm" 1 
5 NMR (DMSO-d 6/ 6) : 1.4-1.9 (12H, m) , 1.96 (3H, s) , 

2.19 (3H, s), 2.33 (3H, s) , 4.1-4.3 (1H, m) , 4.54 
(2H, s), 6.71 (1H, d, J=2.5Hz), 6.85 (IK, s) , 
7.1-7.8 (20H, m) 
FAB-MASS (m/z) : 674 (M+H + ) 

10 

(32) 1-Benzyl-l- [4- { 4-f luorophenoxy) benzyl] -3- [4, 6- 
bis (methyl thio) -2-methylpyridin-5-yl] urea 
IR (KBr) : 3275, 3062, 3030, 2926, 1637, 1535, 
1479 cm -1 

15 NMR (DMSO-d 6 , 6) : 2.46 (6H, s) , 2.58 (3H, s), 4.44 

(2H, s), 4.48 (2H, s) , 6.95-7.4 (13H, m) , 8.39 
(1H, br s) 
APCI-MASS (m/z) : 535 (M+H + ) 

20 (33) 1-Cycloheptyl-l- [4- (4-brdmophenoxy) benzyl] -3- [4, 6- 
bis (methylthio) -2-methylpyrimidin-5-yl ] urea 
mp : 173-175°C 

IR (KBr) : 3375, 2926, 2852, 1668, 1583, 1479, 1238, 
810 cm" 1 

25 NMR (CDC1 3 , 6) : 1.38-2.10 (12H, m) , 2.48 (6H, s), 

2.59 (3H, s), 4.20-4.42 (1H, m) , 4.54 (2H, s) , 
5.40 (IK, s), 6.85-6.93 (2K, m) , 7.00-7.10 {2H, 
m) , 7.34-7.50 (4H, m) 
APCI-MASS (m/z) : 601, 603 (M+H + ) 

30 

(34) 1-Benzyl-l- [3- ( 4-f luorophenoxy ) benzyl ] -3- [ 4 , 6- 
bis (methylthio) -2-methylpyrimidin-5-yl ] urea 
IR (KBr) : 3271, 3059, 3030, 2926, 2789, 2735, 2605, 
1639, 1585, 1533, 1508 cm" 1 
35 NMR (CDC1 3 , 5) : 2.46 (6H, s) , 2.58 (3H, s), 4.61 
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(4H, br s), 5.58 (1H, s) , 6.8-7.4 (13H, m) 
APCI-MASS (m/z) : 535 (M+H + ) 

(35) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl] -3- [4, 6- 
5 bis (methyl thio) -2-methylpyrimidin-5-yl ] urea 

mp : 164-165°C 

IR (KBr) : 3194/ 2926, 2856, 1633, 1518, 1419, 1296, 
812 cm" 1 

NMR (DMSO-d 6 , 6) : 1.30-1.90 (12H, m) , 2.43 (6H, s), 
10 2.57 (3H, s), 3.95-4.15 (1H, m) , 4.53 (2H, s), 

6.65 (1H, s), 7.15-7.90 (5H, m) , 8.07 (1H, s) , 
12.86, 13.30 (total 1H, each br) 
APCI-MASS (m/z) : 497 (M+H + ) 



15 (36) 1-Benzyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [ 4, 6- 
bis (methylthio) -2-methylpyrimidin-5-yl] urea 
mp : 212-213°C 

IR (KBr) : 3388, 3265, 2924, 1653, 1524, 1487, 1390, 
1356, 1298, 1228 cm -1 
20 NMR (DMS0-d 6 , 6) : 2.46 (6H, s) , 2.58 (3H, s) , 4.50 

(4H, s), 6.60-6.70 (1H, m) , 7.15-7.85 (10K, m) , 
8.45 (1H, s), 12.89, 13.32 (total 1H, each br s) 
APCI-MASS (m/z) : 491 (M+H + ) 

25 (37) 1-Benzyl-l- [4- ( 4 ' -f luorophenoxy) benzyl ] -3- [ 2 , 4- 
dimethoxy-6-methylpyridin-3-yl] urea 

IR (KBr) : 3394, 3315, 3062, 2945, 2858, 1660, 1597, 
1497 cm" 1 

NMR (DMSO-d 6 , 5) : 1.99 (3H, s) , 3.80 (3H, s) , 3.81 
30 (3H, s), 4.41 (2H, s) , 4.45 (2H, s) , 6.67 (1H, 

s), 6.95-7.45 (13H, m) 
APCI-MASS (m/z) : 502 (M+H + ) 



(38) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl] -3- [2,4- 
35 dimethoxy-6-methylpyridin-3-yl ) urea 
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IR (KBr) : 3379, 32C7, 3055, 2926, 2856, 1651, 159 
1502 cm" 1 

NMR {DMSO-d s , 5) : 1.3-1.9 {12H, ml , 2.35 (33, s) , 
3.75 (3H, s, t 3.76 (6H, s)., 4.0-4.2 (IK, m} , 4 
s (2H, s) , 5.55 (IK, s)/ 6.6-6.65 {IK, m) , 7.1-7, 

(5H, m) , 12.65 (1H, br s) 
AP CI -MASS (m/z) ; 4 64 (M-rH*) 

(39) 1-Benzyl-i- [3- ( l-trityipyrazoi-3-yl) benzyl ] -3- (2, 4- 
10 dimethoxy-6-methyipyridin-3-yi) urea 

IR (KBr) : 3990, 3066, 3032, 29S0, 2933, 167S, 1637 

1512, 1497 cm" 1 
NMR (DMSO-d 6 , 5) : 2.36 (3H, s), 3.72 (3H, sj , 3.74 
(3H, s), 4.46 (4H, br s) , 6.64 (IK, s) , 6.73 (1 
15 d, J=2.5Hz), 7.1-7.7 (24K, m) 

(40) 1- (4-Fluorobenzyi; -1- [3- (l-tritylpyrazoi-3-yI) benzyl 
3- (2, 4, 6-trifluorophenyi) urea 

IR (KBr) : 3294, 1637, 1608, 1519, 1446, 1225 cm" 1 
20 NMR (CDC1 3 , 5) : 4.56 (2H, s) , 4.60 (2H, s) , 5.75 

(1H, s), 6.54 (1H, d, J=2.5Hz;, 6.57-7.10 (6H, 
m) , 7.13-7.43 (18H, it.) , 7.65-7.80 (2H, m) 

(41) 1-CycIoheptyl-l- (4-phenylbenzyl) -3- (2,4,6- 
25 trimerhylpyridin-3-yI) urea 

IR (KBr) : 3402, 3028, 2924, 2854, 1738, 166C, 1603, 

1566, 1493 cm" 1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.09 (3K, s), 
2.27 (3H, s), 2.34 (3H, s), 4.05-4.25 (IH, m) , 
30 4.55 (2H, s), 6.93 (IK, s), 7.3-7.8 {9H, m) 

APCI-MASS (m/z) : 442 {M+H + ) 



Example 2 4 

The following compounds were obtained according to a 

35 
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similar manner to that of Example 6, 12 or 21. 

(1) 1-Cycloheptyl-l- [4- (pyrazol-4-yl) benzyl] -3- (2, 4, 6- 
tr imethylphenyl ) urea 

5 IR {KBr ) : 3184, 2926, 2856, 1630, 1650, 1510 cm" 1 

NMR (DMS0-d 6 , 5) : 1.4-1.9 (12H, m) , 2.09 (6H, s) , 
2.21 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s), 
6.83 (2H, s), 7.28 (2H, d, J=8.2Hz), 7.50 (1H, br 
s), 7.56 (2H, d, J=8.2Hz), 7.87 (2H, s) 

10 

(2) 1-Cycloheptyl-l- [3- (pyrazol-3-yl) benzyl] -3- [2, 4- 
dimethoxy-6-methylpyridin-3-yl) urea 

IR (KBr) : 3406, 3228, 3062, 3026, 2974, 1676, 1653, 
1597, 1508 cm' 1 

15 NMR (DMSO-d 6 , 5) : 2.37 (3H, s) , 3.79 (3H, s),-3.80 

(3H, s), 4.47 {4H, s) , 6.65 (1H, d, J=2.7Hz), 
6.66 (1H, s), 7.2-7.5 (7H, m) , 7.65-7.8 (4H, m) 
APCI-MASS (m/z) : 458 (M+H + ) 

(3) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 
tr imethylpyridin-3-yl ) urea 

IR (KBr) : 3400, 3224, 3055, 2929, 2856, 1714, 1633, 

1568, 1500 cm" 1 
NMR (DMSO-d 6 , 5) : 1.4-1.9 (12H, m) , 2.09 (3H, s) , 
2.26 (3H, s), 2.34 (3H, s) , 4.05-4.25 (1H, m} , 
4.56 (2H, s), 6.6-6.7 (1H, m) , 6.91 (1H, s) , 7.2- 
7.5 (2H, m), 7.6-7.9 (3H, m) , 12.85 {1H, br s) 
APCI-MASS (m/z) : 432 (M+H + ) 

30 (4) 1- (4-Fluorobenzyl) -1- [3- (pyrazol-3-yl ) benzyl ] -3- 

(2, 4, 6-trifluorophenyl)urea 
mp : 204-206°C 

IR (KBr) : 3413, 3066, 1664, 1610, 1520, 1223 cm" 1 
NMR (DMSO-d 6 , 5) : 4.51 (2H, s), 4.55 (2H, s), 6.65 
35 (1H, d, J=2.3Hz), 7.10-7.50 (9H, m) , 7.55-7.90 



20 
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(2H, m), 8.46 (1H, s) , 12.89, 13.30 (total 1H, 
each br) 
APCI-MASS (m/z) : 455 (M+H + ) 

(5) 1-Cycloheptyl-l- [4- [2- f lH-tetrazol-5- 

yl)phenyl]benzyl]-3- (2, 4 , 6-trimethylphenyl ) urea 
IR (KBr) : 3408, 3310, 2924, 2856, 1620, 1605, 
1506 cm" 1 

NMR (DMSO-d 6 , 6) : 1.4-1.8 (12H, m) , 2.04 <6H, sj , 
2.20 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s) , 
6.83 {2H, s), 7.04 (2H, d, J=7.9Hz), 7.23 (2H, d, 
J=7.9Hz), 7.5-7.8 (5H, m) 
FAB-MASS (m/z) : 509 (M+H + ) 

15 ExamnlP 

To a solution of 1-cycloheptyl-l- [4- (4- 
fluorophenoxy)benzyl]-3-[2, 4-bis (methylsulf onyl ) -6- 
methylpyridin-3-yl]urea (3.04 g) in methanol (100 ml) was 
added sodium methanethiolate (315 mg) and the mixture was 
stirred at 50°c for an hour under nitrogen. The mixture 
was cooled to 5°C and the precipitates were collected by 
filtration, washed with methanol and diisopropyl ether and 
dried in vacuo to give 1-cycloheptyl-l- [ 4- ( 4- 
fluorophenoxy) benzyl] -3- (2-methylsulf onyl-4-methylthio-6- 
25 methylpyridin-3-yl)urea (1.35 g) as a crystal. 

IR (KBr) : 3377, 3072, 2926, 2858, 1657, 1572, 1498, 
1473 cm" 1 

NMR (CDC1 3 , 5) : 1.5-2.1 (12H, m) , 2.44 (3H, s), 2.54 
(3H, s), 3.23 (3H, s) , 4.1-4.3 (1H, m) , 4.55 (2H, 
s), 6.98 (1H, s), 6.9-7.1 (6H, m) , 7.35 (IK, d, 
J=8.6Hz) 



20 



30 



ExamplP 7fi 

To a stirred solution of 1-benzyl-l- [ 3- (pyrazol-3- 
35 yl ) benzyl ] -3- [2 , 4-bis fmethylthio ) -6-methylpyridin-3-yl ] urea 
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(1 g) in dichloromethane (8 ml) was added a solution cf m- 
chloroperbenzoic acid (1.32 g) in dichloromethane (26 ml) 
at 0-5°C. After stirring for one hour at room temperature, 
the mixture was washed with saturated sodium bicarbonate 
5 aqueous solution, water and brine, dried over magnesium 
sulfate, evaporated in vacuo, the residue was 
chromatographed on silica gel to give 1-benzyl-l- [3- 
(pyrazol-3-yl) benzyl] -3- [2, 4 -bis (methyl sulf onyl ) -6- 
methylpyridin-3-yl]urea (183.0 mg) and 1-benzyl-l- [3- 
10 (pyrazol-3-yl) benzyl] -3- [2, 4 -bis (methylsul f inyl ) - 6- 
methylpyridin-3-yl]urea (235.6 mg) . 

1-Benzyl-l- [3- (pyrazol-3-yl) benzyl ] -3- [2, 4- 
bis (methylsulfonyl) -6-methylpyridin-3-yl ] urea 
15 IR (KBr) : 3344, 2924, 1655, 1493, 1313, 1238, 

1136 cm" 1 

NMR (DMSO-d 6 , 6) : 2.70 (3H, s) , 3.32 (6K, s) , 4.52 
(4H, br s), 6.75 (1H, br s) , 7.20-7.85 {10H, m) , 
8.13 (1H, s), 8.66 (1H, s) , 12.87, 13.22 (total 
20 1H, each br) 

APCI-MASS (m/z) : 554 (M+H + ) 



1-Benzyl-l- [3- (pyrazol-3-yl) benzyl ] -3- [2, 4- 
bis (methylsulf inyl ) -6-methylpyridin-3-yl ] urea 
25 IR (KBr) : 3217, 2922, 1651, 1495, 1236, 1038, 

960 cm" 1 

NMR (DMSO-d 6 , 5) : 2.60-2.80 (9K, m) , 4 . 42-4 . 75 (4H, 
m) , 6.71 (1H, br s), 7.15-7.85 (11H, m) , 8.84, 
8.96 (total 1H, each s) , 12.93, 13.35 {total IK, 
30 each br) 

APCI-MASS (m/z) : 522 (M+H + ) 



35 



Example 27 

To a solution of N-cycloheptyl-4- ( 4- 
fluorophenoxy)benzylamine (1.57 g) in toluene (40 ml) were 
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added 2, 4-dichloro-6-methyl-3-phenoxycarbonylaminopyridine 
(1.49 g) and triethylamine (1.52 g) , and the mixture was 
stirred at 100°C for 3.5 hours. The mixture was poured 
into a mixture of ethyl acetate and ice water, and the 
5 separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
cycloheptyl-1- [4- (4-f luorophenoxy) benzyl] -3- (2, 4-dichloro- 
6-methylpyridin-3-yl) urea (916 mg) . 
10 IR (KBr) : 3365, 3275, 3062, 2927, 2858, 1653, 1581, 

1543, 1497 cm" 1 
NMR (CDC1 3 , 5) : 1.5-2.1 (12H, m) , 2.47 (3H, s) , 4.2- 
4.4 (1H, m), 4.53 (2H, s) , 5.89 (1H, s), 6.9-7.1 
(6H, m), 7.14 (1H, s), 7.36 (2H, d, J=8.7Hz) 
15 APCI-MASS (m/z) : 520, 518, 517 (M+H + ) 

Example 2 8 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14, 15, 
20 16, 17 or 27. 

(1 ) 1-Cycloheptyl-l- [4- (4-f luorophenoxy ) benzyl ] -3- [ (2- 
methoxy-4-methylthio-6-methyl ) pyridin-3-yl ] urea 
IR (KBr) : 3371, 3064, 2926, 2856, 1666, 1585, 
25 1498 cm" 1 

NMR (CDCI3, 5) : 1.5-2.1 {12H, m) , 2.38 (6K, s) , 3.79 
<3H, s), 4.2-4.4 (1H, m) , 4.52 (2H, s), 5.66 (1H, 
br s), 6.53 (1H, s), 6.9-7.1 {6H, m) , 7.35 (1H, 
d, J=8.7Hz) 
30 APCI-MASS (m/z) : 524 (M+H + J 

(2) 1-Benzyl-l- [ 4- ( 4-f luorophenoxy) benzyl ] -3- (2-chloro-4- 
methylthio-6-methylpyridin-3-yl) urea 
IR (KBr) : 3294, 3061, 3030, 2924, 1651, 1576, 
35 1497 cm" 1 
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NMR <CDC1 3/ 6) : 2.42 <3H, s) , 2.47 (3H, s), 4.61 
{2H, s), 4.63- (2H, s) , 5.96 (lH r s), 6.82 (1H, 
s), 6.9-7.1 (6H, m), 7.25-7.45 (7H, m) 

5 (3) 1-Benzyl-l- (3- ( l-methylpyrazol-4-yl) benzyl] -3- [2,4- 

bis (methylthio) -6-methylpyridin-3-yl ] urea 
mp : 137-138°C 

IR (KBr) : 3255, 2922, 1651, 1562, 1493, 1223, 
982 cm" 1 

10 NMR (DMSO-d 6 , 6) : 2.42 (6H, s) , 2.47 (3H, s), 3.87 

(3H, s), 4.66 (2H, br s), 4.48 (2H, br s), 6.90 
(1H, s), 7.13 (1H, d, J=7.4Hz), 7.20-7.56 (8H, 
m), 7.81 (1H, s), 8.06 (1H, s) , 8.29 (1H, s) 
APCI-MASS (m/z) : 504 (M+H + ) 

•15 

(4) 1-Cycloheptyl-l- [3- ( l-methylpyrazol-4-yl ) benzyl] -3- 
[2, 4-bis (methylthio) -6-methylpyridin-3-yl ] urea 

mp : 197-198°C 

IR (KBr) : 3290, 2924, 2854, 1653, 1485, 1227 cm" 1 
20 NMR (DMSO-d 6 , 6) : 1.25-1.90 (12H, m) , 2.40 (6H, s) , 

2.45 (3H, s) , 3.87 {3H, s), 3.98-4.17 (IK, m) , 
4.48 (2H, br s), 6.87 (1H, s) , 7.15 (1H, d, 
J=7.5Hz), 7.27 (1H, dd, J=7.5, 7.5Hz), 7.38 (1H, 
d, J=7.5Hz), 7.52 (1H, s) , 7.80 (1H, s) , 7.90 
25 (1H, br s) , 8.04 (1H, s) 

APCI-MASS (m/z) : 510 (M-fH + ) 

(5) 1- (2-Methoxybenzyl) -1- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 

30 IR (KBr) : 3220, 2922, 1649, 1562, 1491, 1240 cm" 1 

NMR (DMSO-d 6 , 6) : 2.41 (6K, s) , 2.46 (3H, s) , 3.73 
(3H, s), 4.44 (2H, br s), 4.53 (2H, br s) , 6.67 
(1H, br s), 6.88 (1H, s) , 6.90-7.05 (2H, m) , 
7.15-7.90 (7H, m), 8.19 (1H, br s) , 12.89, 13.30 

35 (total 1H, each br) 
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APCI-MASS (m/z) : 520 (M+H + ) 

(6) 1 -(3-Methoxyben 2 yl,-i- [ 3- (pyra2ol _ 3 . yl)ben2yl] _ 3 _ [2 4 . 

bis (methylthio) -6-methylpyridin-3-yl] urea 
mp : 165-166°C 

IR (KBr) : 3400, 3248, 3099, 2926, 1664, 1483, 1225 
104 9 cm" 1 

NMR (DMSO-d^, 5) • 2 41 /fin = » o „ 

6' ») • ^.41 (6H, s), 2.46 (3H, s), 3 75 

OH, s), 4.46 (2H, br s) , 4.50 (2H, br s) , 6.58- 
6-72 (1H, m), 6.74-6.95 (4H, m) , 7.15-7.85 ( 6H 
8. 28 (1H , s)/ 12B7# 13>29 (fcotai ik ^ 

br) 

APCI-MASS (m/z) : 520 (M+H + ) 

(7) l-Benzyl-l- [3 - (pyrazol _ 3 . yl)ben2yl] _ 3 _ [2 _ chioro _ 4 _ 
methyl thio-6-methylpyridir.-3-yl ] urea 

IR (KBr, : 3230, 2922, 1647, 1576, 1497, 1338, 1279 
1232 cm -1 

NMR (DMSO-d 6 , 5) : 2.45 (6K, s,, 4.51 (4H, br s) , 

6-57-6.70 (1H, m), 7.16 (1H, s), 7.17-7.85 (10F 
»>' 8.52 ,1K, s), 12.89, 13.31 (total IK, each 
br) 

APCI-MASS (m/z) : 478, 480 (M+H + ) 

(8, l-f4-Methoxybenzyl,-l-r4-(4-fluorophenoxy)ben S yl]- 3 - 
[2, 4-bis (methylthio) -6-methylpyridin-3-yl] urea 
mp : 130-131°c 

IR (KBr) : 3404, 2995, 2924, 2833, 1674,1610, 1562, 

1493, 1250, 1211 cm -1 
NMR (CDC1 3 , 6) : 2.39 ,3K, s, , 2.49 (3H, s) , 2.51 
(3H, s), 3.8I (3H, s), 4.56 (2H, s) , 4.58 (2K, 
s>, 5.72 (1H, s), 6.64 (1H, s) , 6.85-7.12 (8H,' 
m), 7.20-7.38 (4H, m) 
APCI-MASS (m/z) : 564 (M+H + ) 
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(9) 1-Benzyl-l- [4- ( 4-f luorophenoxy ) benzyl ] -3- (2, 4- 
dichloro-6-methylpyridin-3-yl) urea 

IR (KBr) : 3302, 3066, 3032, 2924, 1639, 1581, 1543, 
1497 cm" 1 

5 NMR (CDC1 3 , 5) : 2.48 (3H, s), 4.53 (2H, s) , 4.64 

(2H, s), 6.C5 (1H, br s) , 6.9-7.4 (14H, m) , 
APCI-MASS (m/z) : 514, 512, 510 (M+IT; 

(10) l- (3-?henylpropyl) -1- [4- (4-f luorophenoxy) benzyl] -3- 
10 [2, 4-bis (methylthio) -6-methylpyridin-3-yl] urea 

IR (KBr) : 3290, 2922, 1649, 1562, 1497, 1211, 
1093 cm' 1 

NMR (CDCI3, 5) : 1.92-2.13 (2H, m) , 2.38 (3H, s) , 
2.48 (3H, s), 2.49 (3H, s) , 2.68 (2H, t, 
15 J=7.7Hz), 3.39 (2H, z, J=7.6Hz), 4.57 (2H, s) , 

5.57 (1H,-S), 6.63 (1H, s) , 6.87-7.10 (6H, m), _ 
7.10-7.37 (7H, m) 
APCI-MASS (m/z) : 562 (M+H + ) 

20 (11 } 1- (2-Phenylethyl) -1- [3- (pyrazoi-'3-yl ) benzyl ] - 3- [ 2 , 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3209 (br) , 2922, 1647, 1562, 1491, 1338, 
1238 cm" 1 

NMR (DMSO-d 6 , 5) : 2.42 <6H, s) , 2.47 (3H, si, 2.80- 
25 2.98 (2H, m) , 3.35-3.54 (2H, m) , 4.44 (2H, s) , 

6.65 (1H, br s) , 6.90 (1H, s) , 7.10-7.45 (7H, m) 
7.45-7.83 (3H, m) , 8.13 (1H, s), 12.87, 13.30 
(total 1H, each br) 

APCI-MASS (m/z) : 504 (M+H + ) 

30 

(12) 1- [ (S) -1-Phenylethyl] -1- [4- ( 4-f luorophenoxy) benzyl ] -3 
[2, 4-bis (methylthio) -6-methylpyr idin-3-yi ] urea 
IR (KBr) : 3373, 3310, 2978, 2924, 1660, 1562, 1497, 
1246, 1211 cm" 1 

35 NMR (CDCI3, 6) : 1.63 (3H, d, J=7.1Hz), 2.37 ;3K, si 
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2.46 ;3K, si, 2.4? (3K, s), 4.27 (1H, d, 
J=17.2Hz), 4.50 <1H, d, .-17.2Hz), 5.53 {IK, si, ' 
5.75-5.92 (1H, n) , 6. SO (1H, s), 5.85-7.13 f6K, 
m) , 7.22-7.5C (7H, m! 
APCI-MASS (m/2 5 : 54 6 (M-rK" .' 
[aj|° : -61.0° (C =1.02, CKCI 3 ) 

(13) l-[ (R)--l-Phenylethyl j-l-E 4- (4-fiuorcphenoxy) benzyl }-3- 
[2, 4-bis (methyithio) «6-methylpyriciin-3-yl jurea 
IR (KBr! : 3369, 3309, 2978, 2924, 1559, 1562, 1497, 

1246, 1211 cm" 1 
NMR (CDC1 3 , 6} : 1.63 (3K, d, J-7.1HZ;, 2.37 :3H, 5), 
2.46 (3K, s), 2.47 (3K, s) , 4.27 {1H, c, 
J=17.2Hz), 4.50 (1H, d, J=17.2Kz), 5.53 (1H, 5), 
5.75-5.92 (1H, n) , 6.60 (IK, s] , 6.98-7.10 (6K, 
m) , 7.22-7.50 (7H, n) 
APCI-MASS (m/zj : 548 (M+I-T) 
[a]§ 9 : +62.2° (C -1.02, CHCI3) 

{14} l-Cycloheptyl-2- [4- { 4-rluorophenoxy} benzyl ] -3- ■ 4- 
chioro-2-metnylthic-6-methylpyridir.-3-yl) urea 
IR (KBr) : 3371, 3275, 3062, 2926, 2856, 1653, 1560, 
1498 cm" 1 

NMR (CDC1 3 , 5) : 1.4-2.1 (12H, a) , 2.44 (3K, s) , 2.47 
(3H, s), 4.25-4 . 45 V '1H, n. } , 5.61 (2K, s! , c.89 
(IK, si, 6.9-7.1 (6H, m), 7.37 {2H, d, J=S.6Hz) 
APCI-MASS (m/z) : 530, 528 (M+H*) 

(15) l-3enzyl-l- [4- (4-f luorophenoxy) benzyl] -3- ;4-chlcrc-2- 
methylthio-€-merhylpyridin-3-yl) urea 
IR (KBr) : 3275, 3062, 3030, 2924, 1645, 1560, 
1497 cm" 1 

NMR (CDC1 3 , 6) : 2.46 (3H, s), 2.49 (3K, s) , 4.61 

(2H, s), 4.63 (2K, s), 5.80 (IK, br si, 6.9-7.1 
(7K, m) , 1.25-1.4 (7K, m) 
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APCI-MASS (m/z) : 524, 522 (M+H + ) 
(16) i-Cycloheptyl-l-[4-(4-bromophenoxy)benzyl]-3-[2- 
chloro-4-methylthio-6-methylpyridin-3-yl]urea 

mp : 105-107'C 

IR (KBr) : 3379, 2926, 2854, 1668, 1579, 1483, 
1238 cm" 1 

NMR (CDC1 3 , 5) : 1.38-2.08 (12H, m) , 2.41 (3H, s) , 
2.48 (3H, s), 4.20-4.40 (1H, in), 4.54 (2H, s) , 
5.76 (1H, S), 6.82 (1H, s) , 6.82-6.93 (2H, m) , 
6.95-7.08 (2H, m) , 7.32-7.50 (4H, m) 

APCI-MASS (m/z) : 588, 590, 592 (M+K + ) 



(17) 1-Benzyl-l- [4- (4-bromophenoxy) benzyl] -3- [ 2-chloro-4- 
methylthio-6-methylpyridin-3-yl]urea 

15 IR (KBr) : 3280, 3030, 2920, 1651, 1578, 1504, 1435, 

1236, 804 cm -1 
NMR (CDCI3, 6) : '2.43 <3H, s) , 2.49 (3H, s) , 4.63 
(2H, s), 4.64 <2H, s), 5.93 (1H, s) , 6.84 (1H, 
5), 6.84-6.94 (2K, m) , 6.94-7.07 (2H, m) , 7.22- 
20 7.50 (9K, m) 

APCI-MASS (m/z) : 582, 584, 56 6 (M+K + ) 

(18) 1-Cycloheptyl-l- [3- (pyrazol-3-yl) benzyl] -3- [2-chloro- 
4-methylthio-6-methylpyridin-3-yl]urea 

25 jid : 165-166°C 

IR (KBr) : 3205, 2926, 2856, 1624, 1572, 1491, 
804 cm -1 

NMR (DMSO-d 6 , 5) : 1.30-1.90 (12H, m) , 2.43 (6H, s) 
4.00-4.18 (1H, m), 4.53 (2H, br s), 6.55-6.67 
(1H, m), 7.12 (IK, s), 7.20-7.83 (5H, m) , 8.11 
(1H, br s), 12.85, 13.28 (total 1H, each br s) 
APCI-MASS (m/z) : 484, 486 (M+H + ) 
pvarnple 29 

The following compound can be obtained by treating 1 
35 benzyl-1- [3- (pyrazol-3-yl ) benzyl] -3- [2, 4-bis (methyl thio) - 
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methylpyridin-3-yl]urea with hydrochloric acid or 
hydrochloride in a conventional manner. 

l-3enzyl-l- [3- (pyrazol-3-yl) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea-hydrochloride 

5 

Example 3.Q 

The following compound can be obtained by treating 1- 
benzyl-l-[3- (pyrazol-3-yl)benzyl ] -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl]urea with sulfuric acid in a 
10 conventional manner. 

l-3enzyl-l-[3- (pyrazol-3-yi ) benzyl ] -3- [2 , 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea-sulf ate 



Example 31 

15 The following compound was obtained according to a 

similar manner to that of Example 19. 

1-Benzyl-l- [4- (4-f luorophenoxy) benzyl ] -3- [2, 4- 
bis (methylsulfonyl) -6-methylpyridin-3-yl ] urea 

IR (KBr) : 3348, 3066, 3030, 2927, 1734, 1668, 1610, 
20 1583, 1497 cm" 1 

NMR (CDC1 3 , 5) : 2.67 (3H, s) , 3.20 (3K, s), 3.32 

(3H, s), 4.6-4.7 (4H, m) , 6.9-7.1 (6H, m) , 7.3- 
7.5 (2H, m) , 7.62 (1H, br s), 7.88 (1H, s) 
APCI-MASS (m/z) : 598 (M+H + ) 

25 Example 32 

The following compound was obtained according to a 
similar manner to that of Example 29. 

1-Cycloheptyl-l- [4- (4-f luorophenoxy) benzyl ] -3- (2 , 4, 6- 
30 trimethylpyridin-3-yl)urea hydrochloride 
mp: 176-178°C 

NMR (DMSO-d 6 , 5) : 1.35-1.9 (12H, m) , 2.32 (3H, s) , 
2.52(3H, s), 2.65 (3H, s), 4.1-4.3 (1H, m) , 4.53 
(2H, s), 6.95-7.4 (8H, m) , 7.61 (1H, s), 8.30(1H, 
35 br s) 
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CLAIMS 

1. A compound of the formula : 

0 

H 3 
R 1 -(CH^).-N-C-NH-R J 

I? 
R 



wherein 

is a group of the formula 




(in which 

R 4 is aryl which may have suitable 

substituent (s) , or heterocyclic group which 
may have suitable substituenr (s) , and 

C 
II 

y is bond, lower alkylene, -S-, -0-, -C-, 

=CH-, -CONH-, -N-CO-, tin which R 7 is lower 

l" alkyl), 
-NHS0 2 -/ -S0 2 NH-, -SO 2 NHC0- or -CONHS0 2 -) ; 
cr 

thiazolyl, imidazolyi, pyrazolyl, pyridyl, 
thienyl, furyl, isoxazolyi or chromanyl, each of 
which may have suitable substituent (s.) ; 

R 2 is lower alkyl, lower alkoxy (lower) alkyl, 

cycloalkyl, ar ( lower ) alkyl which may have 
suitable substituent (s) , heterocyclic group or 
heterocyclic (lower) alkyl, 

R 3 is aryl which may have suitable substituent (s) or 
heterocyclic group which may have suitable - 
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substituent (s) , and 
n is 0 or 1, 

and a pharmaceutical^ acceptable salt thereof. 

' 5 2. A compound of claim 1, wherein 

R 1 is a group of the formula : 



10 



15 



20 



25 



30 



35 



'0- 



(in which 

R 4 is phenyl which may have 1 to 3 substituent <s) 
selected from the group consisting of 
halogen, lower alkyl, di (lower) alkylamino, 
protected amino, cyano, heterocyclic group 
which may have mono (or di or tri)- 
ar (lower) alkyl, hydroxy, protected hydroxy 
and mono (or di or tri) halo (lower) alkyl; 
or thienyl, pyrazolyl, imidazolyl, 
triazolyl, pyridyl, pyrrolyl, tetrazolyl, 
oxazolyl, thiazolyl, oxadiazolyl, 
piperazinyl, thiazolidinyl or 
methylenedioxyphenyl, each of which may have 
1 to 3 substituent is) selected from the 
group consisting of lower alkyl, mono (or di 
or tri) ar (lower) alkyl and oxo; 



Y is bond, lower alkylene, -S-, -0-, -C-, =CH-, 
-CONH-, -N-CO- (in which R 7 is lower alkyl), 



R 7 



-NHSO 



2 -, -S0 2 NH-, -S0 2 NHC0- or -CONHSO?-); 



or 



thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
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thienyl, furyl, isoxazolyl or chromanyl, each of 
which may have 1 to 5 substituent (s) selected 
from the group consisting of lower alkyl, 
hydroxy, protected hydroxy, phenyl, halophenyl, 
phenyl thio and pyrrolyl; 

R 2 is lower alkyl; lower alkoxy (lower) alkyl; 

cyclo(C 3 -C 7 ) alkyl; phenyl Slower) alkyl which may 
have 1 to 3 substituent (s) selected from the 
group consisting of halogen, lower alkoxy and 
di (lower alkyl) amino; tetrahydropyranyi ; or 
furyl (lower) alkyl; 

R 3 is. phenyl which may have 1 to 3 substituent (s) 

selected from the group consisting of lower alkyl 
and halogen; pyridyl or pyrimidinyl, each of 
which may have 1 to 3 substituent (s) selected 
from the group consisting of lower alkyl, lower 
alkylthio, halogen, lower alkoxy, lower 
alkylsulfinyl and lower alkylsulf onyl . 

3. A compound of claim 2, wherein 
R 1 is a group of the formula : 



(in which 

R 4 is phenyl which may have 1 to 3 substituent ( s) 
selected from the group consisting of 
halogen, lower alkyl, di (lower) alkyiamino, 
acylamino, cyano, tetrazolyl which may have 
mono (or di or tri) phenyl (lower) alkyl/ 
hydroxy, lower alkoxy (lower) alkoxy and 
mono (or di or tri) halo (lower ) alkyl; or 
thienyl, pyrazolyl, imidazolyl, triazolyl, 



25 
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pyridyl, pyrrolyl, tetrazo-lyl, oxazolyl, 
thiazolyl, oxadiazolyl, piperazinyl., 
thiazolidinyl or methyl enedioxyphenyl, each 
of which may have one or two substituent (s) 
selected from the group consisting of lower 
alkyl, phenyl (lower) alkyl, triphenyl (lower ) - 
alkyl and oxo; 



is bond, lower alkylene, -S-, -o-, -C-, =CH-, 
-CONH-, -N-CO- (in which R 7 is lower alkyl), 
R 7 

-NHS0 2 -, -S0 2 NH-, -S0 2 NHCO- or -CONHS0 2 ~) ; 
or 



thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
thienyl, furyl, isoxazolyl or chromanyl, each of 
which may have 1 to 5 substituent (s) selected 
from the group consisting of lower alkyl, 
hydroxy, acyloxy, phenyl, halophenyl, phenyl thio 
20 and pyrrolyl; 

R is lower alkyl; lower alkoxy (lower) alkyl; 

cyclo(C 3 -C 7 ) alkyl; phenyl (lower) alkyl which may 
have one or two substituent (s) selected from the 
group consisting of halogen, lower alkoxy and 
di (lower alkyUamino; tetrahydropyranyl; or 
furyl (lower) alkyl; and 
is phenyl which may have two or three 

substituents selected from the group consisting 
of lower alkyl and halogen; pyridyl or 
pyrimidinyl, each of which may have two or three 
substituents selected from the group consisting 
of lower alkyl, lower alkylthio, halogen, lower 
alkoxy, lower alkylsulf inyl and lower 
alkylsulfonyl. 



25 

R 3 

30 



35 
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4. 



A compound of claim 3, wherein 
r! is a group of the formula : 




(in which 

R 4 is phenyl; halopheny; lower alkylpher.yi; 
di (lower) alkyiaminophenyl; lower 
alkylsulfonylaminophenyl; cyanophenyi; 
tetrazolylphenyl; (triphenyl (lower) - 
alkyltetrazolyDphenyl; trihalo (lower) - 
alkylphenyl; phenyl having two lower aikyl 
and hydroxy; phenyl having two lower aikyl 
and lower aikoxy (lower) alkoxy; thienyl; 
pyrazolyl which may have lower aikyl or 
triphenyl (lower ) alkyi; imidazolyl; triazolyl 
which may have one or two substituent (s) 
selected from the group consisting of lower 
aikyl and phenyl ( lower) aikyl ; pyridyl; 
pyrrolyi; tetrazoiyl which may have lower 
aikyl or triphenyl (lower) aikyl; cxazolyl; 
lower alkyithiazolyl; lower alkyioxa- 
diazolyl; lower aikylpiperazinyi; 
dioxothiazolidinyl; or 
methylenedioxyphenyl] ; and 



Y is bond, lower alkylene, -S-, -0-, -C-, =CH-, 
-CONH-/ -N-CO- (in which R 7 is lower alkyi), 



O 



-NHS0 2 -, -S0 2 NH-, -S0 2 NKCO- or -CONHS0 2 -) ; 
halophenylthiazolyl ; phenylimidazolyl ; 
phenylpyrazolyl ; phenylpyridyl ; 
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phenyl thiopyridyl ; pyrrolylpyridyl ; 



phenyl thienyl ; phenylfuryl; phenylisoxazolyi; or 
chromanyl having 4 lower alkyi and hydroxy; 
R 2 is lower alkyi, lower alkoxy (lower) alkyi, 
cycio (C 3 -C 7 ) alkyi/ phenyl (lower) alkyi, 
halophenyl (lower) alkyi, lower 
alkoxyphenyl (lower) alkyi, di.dower 
alkyi) aminophenyl (lower) alkyi, tetrahydropyranyl 
cr furyl (lower) alkyi, and 
R 3 is pyridyl having two lower alkylthio and lower 
alkyi; pyridyl having halogen, lower alkyi and 
lower alkylthio; tri (lower alkyi) pyridyl; 
pyridyl having two lower alkoxy ana lower alkyi; 
pyridyl having lower alkoxy, lower alkyithio and 
lower alkyi; pyridyl havingtwo lower alkyl- 
sulfinyl and lower alkyi; pyridyl having two 
lower alkylsulf onyl and lower alkyi; pyridyl 
having lower alkylthio, lower alkoxy and lower 
alkyi; pyridyl having lower alkylsulf inyl, lower 
alkylsulf onyl and lower alkyi; pyridyl having 
lower alkylthio, lower alkylsulf onyl and lower 
alkyi; pyridyl having two halogen and lower 
alkyi; di ( lower ) alkoxypyrimidinyl ; or pyrimidinyi 
having two lower alkylthio and lower alkyi. 

5. A compound of claim 4, wherein 
R* is a group of the formula : 




(in which R* 4 is phenyl or halophenyl, and 
Y is -0-) , 
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R 2 is cyclo(C 3 -C 7 )alkyl or phenyl (lower) alkyl, 
R 3 is phenyl having two lower alkylthio and lower 

alkyl; tri (lower alkyl ) pyridyl; pyridyl having 
two halogen and lower alkyl; pyridyl having 
halogen, lower alkyl and lower alkylthio; pyridyl 
having lower alkylthio, lower alkoxy and lower 
alkyl; pyridyl having lower alkylthio, lower 
aikylsulfonyl and lower alkyl; pyridyl having two 
lower aikylsulfonyl and lower alkyl; or 
pyrimidinyl having two lower alkylthio and lower 
alkyl; and 
n is 1. 

A compound of claim 5, wherein 
R 1 is a group of the formula : 

(in which R 4 is halophenyl, and 

Y is -0-) , 

R 2 is cyclo (C 3 -C 7 ) alkyl, and 

R 3 is tri (lower alkyl) pyridyl; or 

pyridyl having two lower aikylsulfonyl and lower 

alkyl. 

A compound of claim 4, wherein 
R 1 is a group of the formula : 

(in which R 4 is pyrazolyl and 

Y is bond) , 
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R is phenyl (lower) alkyl, lower 

aikoxyphenyl (lower) alkyl, halophenyl (lower) alkyl, 
di (lower) alkylaminophenyl (lower) alkyl or 
cyclo(C 3 -c 7 ) alkyl, 

R 3 is pyridyl having two lower alkylthio and lower 
alkyl; pyridyl having halogen, lower alkyl and 
lower alkylthio; or pyrimidinyl having two lower 
alkylthio and lower alkyl; and 

n is 1. 

8. A compound of claim 7, wherein 
R- is a group of the formula : 



(in which R 4 is pyrazolyl, and 
Y is bond) , 
R 2 is phenyl (lower) alkyl, and 

R 3 is pyridyl having two lower alkylthio and lower 
alkyl. 



9. A process fo 



r preparing a compound of the formula 



O 

1 II ^ 

R 1 -(CH 2 ) n -N-C-NK-R 3 

A* 



wherein 

R 1 is a group of the formula 
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(in which 

R^ is arvl which may have suitable 

substituent (s! ,■ or heterocyclic group which 
may have suitable substituent (s) , and 



0 



Y 



is bond, lower alkylene, -S-, -0-, -C-, -CH-, 
-CONH-, -N-CO-, {in which R 7 is lower 



j[7 alkyl), 
-NHS0 2 ~, -S0 2 NH-/ -S0 2 NHCO- or -CONHSO9-) ; 



or 



thiazoiyl, imidazolyl, pyrazolyl, pyridyl, 
thienyl/ ruryl, isoxazolyl or chromanyi, each of 



which may have suitable substituent (s) ; 
R 2 is lower alkyl, lower alkoxy (lower) aikyl, 

cycloalkyl, ar (lower) alkyl which may have 

suitable substituent (s) , heterocyclic group or 

heterocyclic (lower) alkyl, 
R 3 is aryl which may have suitable substituent (s } or 

heterocyclic group which may have suitable 

substituent (s) , and 
n is 0 or 1, 
or a salt thereof, 
which comprises 



(1) reacting a compound of the formula : 



R 1 -(CH 2 ) n -i7K 
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wherein R^, R 2 and n are each as defined above, 
or a salt thereof with a compound of the formula : 

0=C=N-R 3 

wherein R 3 is as defined above, 

or a salt thereof to give a compound of the formula 



10 



R 1 - (CH 2 ) >n -N-C-NH-R 3 
12 



wherein R 1 , R , R J and n are each as defined above, 

or a salt thereof, 

or 

(2) subjecting a compound of the formula : 



25 



R 1 -(CH 2 ) n -NH 
R 2 



wherein R 1 , R 2 and n are each as defined above, 
or a salt thereof and a compound of the formula : 

30 H 2 N-R 3 

wherein R 3 is as defined above, or a salt thereof to 
formation of ureido group to give a compound of the 
formula : 



35 
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R 1 - (CH 2 ) n -N-ONH-R- 



wherein R / R , R J and n are each as defined above, 
or a salt thereof, 
10 . or 

(3) subjecting a compound of the formula : 



15 



R 1 - <CH 2 ) n -N-C-NH-Rf 



20 



25 



30 



wherein R 1 , R 2 and n are each as defined above, and 

r| is pyridyl having two lower alkylthio and 
lower alkyl, 

or a salt thereof to oxidation reaction to give a 
compound of the formula : 



0 

3 



R 1 - (CH 2 ) n -N-C-NH-Rg 



wherein R , R z and n are each as defined above, and 
R^ is pyridyl having two lower alkylsulf onyl 
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and lower alkyl; pyridyl having two 
lower alkylsulfinyl and lower alkyl; or 
pyridyl having lower alkylsulfonyl, 
lower alkylsulfinyl and lower alkyl; 
or a salt thereof. 

A pharmaceutical composition comprising a compound of 
claim l, as an active ingredient, in association with 
a pharmaceutical^ acceptable, substantially non-toxic 
carrier or excipient. 

A compound of claim 1 for use as a medicament. 

A method of therapeutic treatment and/or prevention of 
hypercholesterolemia, hyperlipidemia, atherosclerosis 
or diseases caused thereby which comprises 
administering an effective amount of a compound of 
claim 1 to human beings or animals. 

13. Use of a compound of claim 1 for the manufacture of a 
medicament for treating and/or preventing 
hypercholesterolemia, hyperlipidemia, atherosclerosis 
of diseases caused thereby in human beings or animals. 
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